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1500 Pages 
1200 Illustrations 


"HIS great new work presents—for the 
first time in one volume—a complete 
coverage of the terms of science and en- 
gineering. Principles are clearly explained 
—methods of calculation are fully described 
with the formulae and units—chemical struc- 
tures and reactions, physical laws and in- 
| ! struments, engineering design, construction, 

BENE and operation are merely suggestive of its 

D» uw tremendous scope—which extends through- 

deus vom t al out the entire range of technical knowledge 
CIENTIFIC al ai up to the most recent advances and inven- 

pv ASS - Î tions. The great number of photographs, 

| all diagrams, and charts have been specially 

repared and selected to show the salient 


; | гү] [A ү? acts most clearly. Innumerable tables and 

NCYCIOPED te D summaries make all this information easily 

| | | | | available for instant reference. 

This vast fund of information has been 
prepared and organized by a plan that in- 
sures its usefulness, completeness, and ac- 
curacy. Each entry is first explained in sim- 
ple, broad terms that are easy to understand, 
and that serve as an illuminating introduc- 
tion to the detailed and more advanced in- 
formation which follows. 


For the student, the hobbyist, the manual 
worker, this great volume supplies, for the 
first time, a single, convenient source of 
reference covering all the sciences, The 
ample cross-references make it easy to fol- 
low a complete course of study on any 
chosen subject. By this flexible plan of ar- 
rangement, the professional scientist, who 
wants specific information instantly, either 
in his own field or any related field, can 
find it in a few seconds in its alphabetical 
place—comprehensively treated in the lan- 
guage he works with—the language of 
science. 

Answers tens of thousands of questions such as: 


; The value of radial, rotary gas engines—How the 
ащ a y Diesel Engine operates—How air conditioning func- 
SS tions—What is the coming television system—How 


orgs batteries work— How to find your position at 


N "а { sea—How to do dead reckoning—How your nervous 
| А' AN NO STRAND system works—How to recognize every star, planet, 
4ай glatt This great  Comstellation—How optical instruments are construct- 
COMPANY. INC. hook Кеш ed—How to work arithmetic, algebra, geometry 
New | Ў; p> tifully printed problems—How bridges are constructed—How an 
= . ‚ — ш and bound for airplane beacon system works—How petroleum is 
and | | long hard usage cracked to make gasoline—How rayon is made— 
in shop or labora- How to survey a piece of land—and thousands more. 

Up-to- tory, A big, pana. | . 
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CHEMISTRY: Chemical elements—symbols, atomic number, atom- 
ic weight, density, hardness, melting point, etc.—common re- 
actions, occurrence in nature, method of production from ores, 
uses in industry. Compounds—full information, including manu- 


facture and use. Organic compounds; industrial prod- 
ucts. Agricultural chemistry, food chemistry. 


PHYSICS: Mechanics, heat, light, sound, electricity, 
magnetism, X-rays, fully covered; principles and ap- 
plication profusely illustrated. 


MATHEMATICS: From fundamentals of arithmetic to al- 
gebra, geometry, trigonometry, calculus, differential 
equations, etc. ; with special emphasis on their applica- 
tion to science. 


ASTRONOMY: Articles cover the entire subject. Each 
important constellation is shown on a star map so that 
it can be easily located in the sky. Complete informa- 
tion on planets, use of telescope, spectrometer, etc. 


ZOOLOGY: The whole story of life from the tiniest 
single-celled organisms up to man himself, including 
vast numbers of common insects, mollusks, worms: 
birds, fish, reptiles, mammals. 


MEDICINE: Thorough coverage of anatomy, circulatory 
system, nervous system, muscular system, skeletal sys- 
tem, excretory systems, etc. Vitamins, hormones. Bac- 
teriology. Diseases—symptoms, diagnosis, treatment. 
Drugs. Latest researches and findings. 


MECHANICAL ENGINEERING: Principles of mechanics, 
machine design, engineering parts and instruments. 
Types and functions of bolts, cams, gears, and other 
fundamentals up to automobiles, aeroplanes, locomo- 
tives, etc. Steam, gas, gasoline, diesel engines. 


CIVIL ENGINEERING: Surveying. Bridges, highways, 
railways—every subject thoroughly explained. 


ELECTRICAL ENGINEERING: Motors, generators, light- 
ing, radio and television—every branch fully covered 
and clearly illustrated. 


The foregoing is only a partial list of the countless 
special subjects covered. You will find hundreds of 
articles оп GEOLOGY, BOTANY, NAVIGATION, 
CHEMICAL ENGINEERING, and, in fact, any spe- 


cial branch of science in which you want information. 


EXAMINE A COPY FREE 


It is difficult in this limited space to give you а com- 
plete adequate idea of the immense amount of material 
contained in the Scientific Encyclopedia. See this vol- 
ume for yourself, without expense or obligation. W'e 
will send it to you for free examination. D. Van Nos- 
trand Co., Inc., 250 Fourth Ave., New York 3, N. Y. 
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Prepared by Outstanding Authorities 
In Each Field of Science 


The high technical standing of the editors is your assurance 

of the authoritativeness and accuracy of every statement, Al- 
though the responsibility for each subject was in the hands of 
а single noted scientist, the authors and publishers have had 
euch and advice of a large group of well-known 
authorities 
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in One GIANT Book! 


12 Big Volumes in One! 
10,000 Separate Subjects 


The Instant Question - Answerer 
for Laboratory and Shop-Workers, 
Mechanics, Home Scientists, Students 


The vast wealth of useful information in the Scientific 
Encyclopedia, if published in the ordinary way, would 
fill more than 12 average-size volumes. Here 15 just a 
brief outline of some of the subjects covered: 
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А BOY... A WATER WHEEL... AND A DREAM ! 


TT WORKED! No boy had 
everseen a more beautifulsight. 
Over a little dam spilled the 
water of the country ditch. The 
homemade water wheel began to 
turn on its rake-handle shaft. 
Faster and faster it went. Next 
step was to connect it to an old 
coffee mill inside the woodshed. 
Pebbles were poured into the 
churning mill. They sparked and 
crackled like a Fourth of July dis- 
play, grinding noisily into sand to 
be used later for a casting mold. 
Here was the first moving de- 
vice created by Henry Ford! 
Meantime, somewhere inside 


his inquiring mind, a dream was 
struggling to shape itself. A dream 
of other wheels that would one 
day turn to lighten the burdens of 
farm and industry . . to change 
the habits of the nation. 

From water wheels to watches, 
to steam engines, to gasoline en- 
gines, Henry Ford's interest in 
wheels progressed. And the rest is 
history —the history of the auto- 
mobile industry. 

From May, 1895, when the 
first Ford car was wheeled into 
Bagley Avenue, Detroit, more 
than 30,000,000 Ford-built cars 


FORD MOTOR COMPANY 


and trucks have been produced. 

Yet the thought and spirit that 
prompted that experiment with 
the water wheel have never 
changed at Ford Motor Com- 
pany. There is still the same in- 
genuity that is not afraid to be 
original .. the wanting-to-find- 
out-for-oneself that makes for 
progress. 

Today, this philosophy and the 
skills developed through more 
than 40 years are being applied 
to America's vital needs. From 
this will arise new techniques to 
serve the nation when Ford re- 
sumes production of sturdy, com- 
fortable transportation, priced 
within reach of the greatest num- 
ber. As Henry Ford has said: 
"Our times are primitive. True 
progress is yet to come." 
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SPRINGBOARD TO SUCCESS! 


Many men today are using drafting boards to help win this 
war! • The International Correspondence Schools — @ 
Courses in Mechanical or Architectural Drafting | ig, HF? 
have fitted many hundreds of ambitious men SEN 
for better jobs in this well-paid field! 
* АП I. C. S. Courses (covering 
400 business and technical 
subjects) are prepared 
by leading practical 
authorities, constantly 
revised to meet new devel- 
opments. Yet the cost'of І. C. S. 
training is surprisingly low. * It’s 
not too late for you to start — help 
your country, help yourself! Mail this 
coupon today! 
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New MACHINE LOAD System 
provides "TIME-TABLE" control 


vr s * * 
Red shows Loaded periods — white 

ee a 
“Unloaded. A glance reveals machine 
loading & scheduling details instantly. 
POSITIVE. Масһіпе Loader shows 
Planning Department precisely when each 
machine will be available—and for how long. 
2 FLEXIBLE. Standard forms easily ap- 
plied to six- or seven-day week, day-of- 

month or any other machine loading basis. 
SIMPLE. No posting, nothing to study 
” or “‘interpret’’. No calculations, New 
orders promptly, economically scheduled. 


How BIG Producers 
found the answer in SIMPLIFICATION 


Improved machine utilization not only 
serves in wartime by stepping up pro- 
duction. It serves atal times by placing 
plants in a better competitive position. 


With this double incentive, leading 
production executives have cooperated 
with Remington Rand Systems and 
Methods Technicians in perfecting a 
visibly charted system of machine load 
control that eliminates calculations and 
turns this formerly time-absorbing and 
often inefficiently done task into the 


COPTAIGHT, 1944 


SYSTEMS DIVISION 


REMINGTON RAND 


Buffalo 3, New York 


simplest of routine operations. 


Known as the ''Sched-U-Graph"' 
Machine Loader, this “‘final-answer’’ 
method employs the world-famous 
Kardex visible margin principle to show 
at a glance, the exact schedule by hours or 
shorter periods of every 
machine for an entire 
month ahead. Sched- 
uling or coordinating й 
work and determin- | 
ing delivery thereon Й 
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has become a matter of “‘time-table’’ 
accuracy with the new method, 

Send the coupon below for folder KD- 
320 showing remarkable results being 
obtained by leading aircraft, equip- 
ment and other manufacturers. 7t s free. 


i SEND FOR NEW "SHOW-HOW*" GUIDE 


to maximum machine utilization ! 


Remington Rand Inc., Buffalo 3, М.Ү. 


Please send me — free — KD-320 
showing the new Sched-U-Graph 
LA Machine Loading System, 
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HER BIGGEST JOB 


‘There has never been a time when 
the work of the telephone operator has 
been so important as right now. 


For there are more Long Distance calls 
than ever before. More are in a hurry, 


particularly the urgent calls of war. e 

Calm in emergencies, capable and cour- BELL TELEPHONE SYSTEM 
th | h EN When you're calling over »ar-busy lines, the 

teous, е te ерпопе oper ators are earn- Long Distance operator may ask you to "please 


limit your call to 5 minutes." That's to help 
more calls get through during rush periods, 


ing a nation's thanks for a job well done. 
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FIRST ANTITANK WEAPON. Lt. 
Col. George B. Jarrett (see page 57 
displays a .50 caliber, single-shot rifle 
developed by the Germans in World 
War I. It weighs about 37 pounds. 
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AUTO-LITE 


SPARK PLUGS 


IN SERVICE ON EVERY FRONT 


“Rafe figgers his curve- жинин Barooká zigs 'em when herr re zaggin'!” 


"PLUG: CHEK" HELPS KEEP ЕМ FIRING ! 


Good spark plugs help deliver good mileage. я 
Faulty or improper plugs can waste gas, Tune (C 
cause excessive wear, and make engines hard 

to start. Cleaning and re-gapping may be all 

your present spark plugs need, and "Plug- GREAT RADIO SHOW | 
Chek" Inspection Service can aid your service ае 


man in determining what should be done. 
Tests conducted by the American Automobile IN 
Association show Auto-Lite “Plug-Check” In- 
spection Service may increase gas mileage 
as much as 1275. Ask for a “Plug-Chek” today. 


Tuesday Night... NBC Network 


fighting fronts 


THE ELECTRIC AUTO-LITE COMPANY Featuring men and women at the Zea 


TOLEDO, 1 Е Merchandising Division а OHIO 
BACK THE ATTACK—BUY WAR BONDS 


MAY, 1944 Buy War Savings Bonds and Stamps regularly. 


Join the 


MANY THOUSANDS MORE ARE URGENTLY 
NEEDED. PREPARE YOURSELF FOR A 
BETTER POSITION AND BETTER PAY 


Ambitious men everywhere have succeeded 
through home-study courses of the Interna- 
tional Correspondence Schools. So can you. 


We offer you the benefit of 
our 52 years' successful ex- 
perience as the creative 
pioneers of self-instruction 
through home study. 


If you need technical training, our advice on 
any matter concerning your work and your 
career is yours for the asking—free and with- 
out obligation. Let us send you full informa- 
tion about I. C. S. training in the subject in 
which you are specially interested. DON'T 
DELAY. Make “ACTION” your watchword. 


The successful man DOES today what the failure 
INTENDS doing tomorrow. Write to us TODAY. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7678-K, SCRANTON 9, PENNA, 
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Well-paid TRAINED MEN 


The 1. C. S. offers courses of instruction 
in a wide range of subjects, including: 


TECHNICAL COURSES 


Air Conditioning Schools 
Air Conditioning 

Heating 

Plumbing 

Refrigeration 

Steam Fitting 


Chemistry Schools 


Chemical Engineering 
Chemistry, Analytical 
Chemistry, Industrial 
Chemistry, 

Mfg. Iron and Steel 
Pulp and Paper Making 


Civil, Architectural and 
Structural Engineering 
Schools 


Architecture 
Architectural Drafting 
Bridge and Building 

_ Foreman 

Bridge Engineering 
Building Estimating 
Civil Engineering 
Concrete Engineering 
Contracting and Building 
Highway Engineering 
Retail Lumberman 
Structural Drafting 
Structural Engineering 
Surveying and Mapping 


Electrical Schools 
Electrical Engineering 
Electric Wiring 

Gas and Electric Welding 
Industrial Electrician 
Lighting иав 
Power Н 


Practical "Telephony 
Radio, General 


Telegraph Engineering 


Internal Combustion 
Engines Schools 
Automobile Technician 
Aviation Diesel— Electric 
Diesel Engines 
Gas Engines 
Mechanical Schools 
Airplane Drafting 
Foundry Work 
Heer QAM of Metals 
nventing an atenting 
Machine Shop Practice 
Mechanical Drafting 
Mechanical Engineering 
Metal Pattern Drafting 
Mold Loft Work 
Reading Shop Blueprints 
с Metal он. 
ір Drafting 1 

Shop Practice aln: 
TE er Workers 

оо igning 
Wood Pattern Making 


Railroad Courses 

Air Brake Саг Inspector 
Locomotive Engineer 
Locomotive Fireman 
Railroad Car Repairer 
Railroad Section Foreman 


Steam Engineering 
Schools 

Boiler Making 
Combustion Engineering 
Engine Running 

Marine Engines 
Petroleum Refining Plant 
Steam Electric 

Steam Engines 


Textile Schools 
Cotton Manuf 
on Man oe 


Textile 
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BUSINESS and ACADEMIC COURSES 


Academic Schools 


Arithmetic 
College paratory 
First Year | -Ollege 
High School 

Higher Mathematics 
Illustrating 


Business Schools 
Accounting 
Bookkeeping 
Business Correspondence 
Business Management 
Cert. Pub. Accounting 
Commercial 

Cost Accounting 


Idi 


Traffic خت‎ 


Advertising 


Civil Service Schools 
City Letter Carrier 
Post Office Clerk 
Railway Postal Clerk 


Language Schools 


POPULAR SCIENCE 


The Greatest ENCYCLOPEDIA of 


MECHA, 


WY HETHER vou have a mechanical. 


job, or merely want one—here is the 
one book you absolutely NEED in order 
to get ahead! Here are the practical 
facts, methods, ideas, shortcuts, princi- 
ples and training which you could get 
by yourself only through long experi- 
ence. And then you would have an in- 
sight into only one trade; this book 
spreads before you a quick understand- 
ing of the whole field including the very 
trades which are now in demand, and 
the highest paid! 


Easy to Find What You Want! 
Easy to Understand It! 
Encyclopedia covers 


You get everything 
tight-packed informa- 


The Standard Mechanics’ 
fourteen basic subjects, 
you need to know, in 
tion for practical use. 
Never before has Machine Shop Practice 
been explained so briefly and clearly, so fully 
illustrated. Never before has Electricity and 
all its uses been made so easy to master. 
Woodworking and Pattern - Making present 
practical instructions and pictures which show 
how to use every necessary tool, Working 
with Metal is explained from A to 4; you 
learn the details of Forging, Press Work, 
Welding, Brazing and Soldering, etc. 


Chemistry and Physics are here in practi- 
cal, easily applied form, You learn about the 
Properties and Mechanics of Materials; iron 
and steel, the new alloys, copper, brass, mag- 
nesium, aluminum, etc., about tapers, screw 
threads, pulleys and belt, gears and machine 
bearings: and about time-saving devices such 
as Logarithms, the Slide Rule, other helpful 
hints. 


As an aid to understanding blue-print plans, 
you get a complete course in Mechanical Draw- 
ing. There are 293 pages of Shop Mathematics. 
Algebra, Geometry, and Trigonometry are made 
so simple that they become useful tools in 
your hands. Here, indeed, is the greatest edu- 


Just Published! New and Up-to- 
the-Minute. Prepared by Out- 
standing Authorities Actually En- 
gaged in Fitting Men and Women 
for Production Jobs! 
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Nearly 1000 Pages! 
Over 1000 Illustrations! 
A big, convenient vol- 
ите. 5SL5xH15x223g84 
inches, durably bound 
for hard usage in 


and on the 


Read 5 Days on Trial! 


sent you on approval. 
—then decide if you wish to own 
easy-payment i ۱ = 
Garden City Publishing Co., Inc., Dept. 5 P. 5. M. Garden City, N. Y. 


Here is Just PART of the 
Contents of This Great Reference 


Work: 


Abrasives 
Acetylene 
Algebra 

Alloys 
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Pay Nothing to Postman! 
vou to see this book—and convince yourself that 
it will give you what you are after, Mechanics’ Encyclopedia 
keep and read the book five days 
it at the unprecedented price 
given 


cational bargain in all history. 


Mail Coupon Now! 


GARDEN CITY PUBLISHING CO., INC., 
Dept. 5 P.S.M., Garden City, N. Y. 

yes, send me THE STANDARD MECHANICS' 
PEDIA for Home Study, on approval. for 5 Days' FREE 
EXAMINATION, Within this time I will either return 
you the book or send $1.95 as first payment, plus a few 


strong library cloth. 


Train Yourself for a PERMANENT, 
GOOD-PAY, POST-WAR JOB Now! 
Become aàn Expert Mechanic 


ENCYCLO- 


cents postage, and $1.00 monthly for two months until 
NOW thousands of fine jobs in airplane and armament айа ا‎ жаа ee eee 
plants are eagerly looking for workers with enough mechan- Mi: 
ical knowledge so they can be trained while they are being Mea, | ЕЛЕЕ кич 
well paid! And AFTER the war, these same plant workers, MN iid | 
thoroughly trained, will be in equal demand to help make the ETE WS GM LS 04 2 Peu m I UTR aa فو‎ 
flood of new cars, refrigerators, washing machines, farm 7. 7 NR TO И MERC T agne Oe „З: э 


machinery, radios, etc., for which the whole world will then 
look to America! 

To help you take advantage of this unprecedented oppor- 
tunity—to help you in getting a well-paid Job, or to rise more 
rapidly in the one you may already have, is the purpose of 
this sensationally complete Mechanics’ Encyclopedia. 


If under 21, 
Occupation. bibs ee ee а ERS SETS Age please, 
Save on 3-lb, shipment. If vou prefer to send 83.905 In 
full payment, we will stand the postage. Same S-day ex. 
amination and refund offer applies. of course. 
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does not underwrite the business methods of the individuals or con« 
eerns producing them, To avoid liability for patent infringement, 
readers should investigate before making, using, or offering for sale 
any of the devices, machines, or processes described; Popular Science 
Monthly takes no responsibility, The use of Popular Science Monthly 
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J. E. SMITH, President, 
National Radio Institute 
Established 29 Years 
He has directed the training of 
more men for the Radio Indus- 

try than anyone else, 


$200 a Month 
in Own 
Business 


"Бог several 
ears I have 
en in busi- 
ness for myself 
making around 
| ~ | $200 a month. 
“ые Business has 
steadily increased. I have 
N.R.I. to thank for my start 
in this field.''" ARLIE J. 
FROEHNER, 300 W. Texas 
Ave., Goose Creek, Texas. 
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$5 to $10 Week in Spare Time 
‘ram еп. Moa 
aged in spare i. 
t ime Radio 
work, 7 average 
from 35 to $10 
a week. I often 
wished that I 
had enrolled " 
sooner. А11 this E. 
E money P 
sure does come = i 
in handy.''" THEODORE K. 
DuBREE, Horsham. Pa. . 


Ist Lieutenant in Signal Corps 


‘II cannot di- 
vulge any infor- 
mat on as to my 

pe of work but 
can say that 


d in wavy, TOO. CA 


Men likely to go into | 
military service, soldiers, 
sailors, marines, should 
mail the Coupon now! 
Learning Radio helps Serv- 
ice men get extra rank, 
extra prestige, more in- 
teresting duties, MUCH 
HIGHER PAY. Also, pre- 
pares for good Hadio jobs. 
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_ —8 YouBuild These And Мапу 
А Other Radio Circuits 
ETT an With Kits | Supply! 


By the time you've conducted 60 sets 
of Experiments with Radio Parts 

supply—have made hundreds of meas- 
urements and adjustments— you'll have 
had valuable PRACTICAL experience. 


More Radio Technicians and Operators 
Now Make $50 a Week Than Ever Before 


I will send you a sample Lesson, ‘Getting act- 
quainted with Receiver Servicing,” to show you how 
practical it is to train for Radio at home in spare 
time. It's a valuable lesson. Study it—keep it— 
use it—without obligation! And with this Lesson 
I'll send- my 64-page illustrated book, ‘‘Win Rich 
Rewards in Radio.” It describes many fascinating 
jobs "Radio offers, explains how N.R.I. trains you 
at home for good pay in Radio! 


Big Demand Now for Well-Trained 
Radio Technicians, Operators 


There's a big shortage today of capable Radio 
Technicians and Operators. Fixing Kadios pays bet- 
ter now than for years. With new Radios out of 
production, fixing old sets, which were formerly 
рө ы КЕ, =e greatly to the normal number of 
servic obs. 

Broadcasting Statlons, Aviation and Police Radio, 
and other Radio branches are scrambling for Opera- 
tora and Technicians.  Kadio Manufacturers, now 
working on Government orders for Radio equip- 
ment, employ trained men. The Government too 
needs hundreds of competent civilian and enlisted 
Radio men and women. Then. think of the NEW 
jobs that Television, Electronics and other Radio 
developments will open after the war. 


Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 


The moment „799 enroll for my Course I start 
sending you EXTRA MONEY JOB SHEETS that show 
how to earn EXTRA money fixing Radios. Many 
make $5. $10 a week EXT! in spare time while 
still learning. I send you SIX big kits of real Radio 
parts. You LEARN Radio fundamentals from my les- 
sons—PRACTICE what you learn by building typical 
circuits like those illustrated on this page— PROVE 
what you learn by interesting tests on the circuits 
you build. 


You build this 
SUPERHETERO- 
DYNE CIRCUIT 
containing a pre- 
selector  oscillator- 
mixer-first detector, 
i.f. stage, diode- 
detector-a.v,c,.stage 
and audio stage. 
It will bring in 
^A local and distant 

J stations. Get the 
thrill of learning 
at home evenings 
in spare time while 
you put the set 
throurh fascinating 
tests! 


You build this 
MEASURING IN- 
STRUMENT yourself 
early in the Course, 
useful for practical 
Radio work on 
neighborhood Rad- 
los to pick up EXTRA 
spare time money. 
It is a vacuum tube 
multimeter,  meas- 
ures n.c., d.c. an 
r.f. volts. d.c. cur- 
rents; resistance, 
recelver output. 


Building this A. 
M. SIGNAL GENM- 
ERATOR will rive 
you valuahle expe- 
= rience. Provides 
" amplitude- modulat- 

ee ed signals for test 
[ and experimental 
purposes, 


Mail Coupon For Free Lesson and Book 


The opportunity the war has given beginners to 
et started in Radio may never be repeated. бо 
ke the first step at once. Get my ; Lesson 
and 64-page. illustrated book. No obligation —no 
salesman will call. Just mail coupon in ап en- 
velo or paste it on a penny postal,—4J. E. SMITH, 
President, Dept. 4EP3, National Radio institute, 
Washington 9, D. C. 


Соор For Born 5255 FREE 


J. E. SMITH, President, Dept. 4EP3 
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" National Radio Institute, Washington 9, D. C. 

8 Mail me FREE, without obligation, Sample Lesson and 64-page book, ''Win 
B Rich Rewards in Radio," (No salesman will call. Write Plainly.) 
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[ou Can Influence 


Others 


With Your Thinking! 


RY IT SOME TIME. Concentrate intently upon an- 

other person seated in a room with you, without his 
noticing it. Observe him gradually become restless and 
finally turn and look in your direction. Simple—yet it is 
а posilive demonstration that thought generates a mental 
energy which can be projected from your mind to the 
consciousness of another. Do you realize how much of 
your success and happiness in life depend upon your 
influencing others? Is it not important to you to have 
others understand your point of view—to be receptive to 
your proposals? 


Demonstrable Facts 


How many times have you wished there were some way 
you could impress another favorably—get across to him 
or her your ideas? That thoughts can be transmitted, 
received, and understood by others is now scientifically 
demonstrable. 
of mind by the ancients are now known to be fact—not 
fable. The method whereby these things can be inten- 
tionally, not accidentally, accomplished has been a secret 


The tales of miraculous accomplishments 


long cherished by the Rosicrucians—one of the schools of 
ancient wisdom existing throughout the world. To thou- 
sands everywhere, for centuries, the Rosicrucians have 
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privately taught this nearly-lost art of the practical use 
of mind power. 


This Free Book Points Out the Way 


The Rosicrucians (not a religious organization) invite 
you to explore the powers of your mind. Their sensible, 
simple suggestions have caused intelligent men and women 
to soar to new heights of accomplishment. They will show 
you how to use your natural forces and talents to do 
things you now think are beyond your eer, Use the 


coupon below and send for a co y of the fascinating 
sealed free book, “The. Mastery Tuc which explains 


how you may receive this unique wisdom and benefit by 
its application to your daily affairs. 


The ROSICRUCIANS 


(AMORC) 


Scribe D.A.E- The Rosicrucians, AMORC, 
Rosicrucian Park, San Jose, California. 

Kindly send me a free copy of the book, “The 
Mastery of Life." 1 am interested in learning how 
I may receive instructions about the full use of my 
natural powers. 


Name. ي‎ —ÁÀ———/J—————————' ———————— 
Address. 


State... 
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SAY! YOU ALMOST 
| KNOCKED US OVER! 


ка 
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СОМЕ А НЕ-МАМ ! ә \ 


ү 
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|( YOU JUST BUMPED US AGAIN! 
THIS WILL TEACH YOU MANNERS! 


) LING! ILL SEND FOR CHARLES ATLAS’ 
FREE BOOK AND FIND HOW TO BE— 


||PUSH YOUR FACE IN. 


к= = ай „ ж. 
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I Can Make YOU A New Man, Too 


—in Only 15 Minutes A Day! 


AVE YOU ever felt like Jack—ab- 

8 solutely fed up with having big- 
ger, huskier fellows ‘‘push you 
around”? If you have, then give me 
just 15 minutes a day! I'll PROVE 
you can have a body you'll be proud 
of, packed with red-blooded vitality! 

"Dvnamic Tension.'' That's the sec- 
ret! That's how I changed myself 
irom a scrawny, 97-pound weakling 
to winner of the title, "World's Most 
Perfectly Developed Man." 


"Dynamic Tension" Does It! 


Using “Dynamic Tension" only 15 
minutes a day, in the privacy of your 
own room, you quickly begin to put 
on muscle, increase your chest meas- 
urements. broaden your back, fill out 
vour arms and legs. This easy, NA- 
TURAL method wil make you a finer 
specimen of REAL MANHOOD than 
vou ever dreamed you could be! 


You Get Results FAST 
Almost before you realize it, vou 


will notice a general "toning ир’ of 
your entire system! You will have 
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more pep, bright eyes, clear head, 
real spring and zip in your step! You 
get sledge-hammer fists, a battering- 
ram punch—chest and back muscles 
so big they almost split your coat 
seams-—ridges of solid stomach muscle 
—mighty legs that never get tired. 
You're a New Man! 


FREE BOOK 


Thousands of fellows have used 
my marvelous system. Read what 
they say—see how they looked before 
and after—in my book, ‘Everlasting 
Health and Strength." 


Send NOW for this book—FREE. 


It tells all about “Dynamic Tension.” 
shows you actual photos 

of men I've turned from ce m 
puny weaklings into 27 T 4 
Atlas Champions. It Eus J 
tells how I can do the  * T А 


same for YOU. Don't 
put it off! Address me a 
personally: Charles At- 

las, Dept. 1-Е, 115 East . 
aor St.. New York 10, ; 


"DANCE-FLOOR HOG”) 29 


['LISTEN!1 DANCE THE WAY | PLEASE | 
IF YOU WEREN'T A WEAKLING I'D 
< Of || 


I 


BUILD ME UP! NOW IF i SEE THAT BULLY AT) 
THE PARTY TONIGHT, HE МОНТ SHOVE ME 


S 


EA i OH, JACK, 
— ۴ р — U'RE 
RTS ү ^9 
2РА ™ (WONDERFUL! 
чыз. : 


Buy War Savings Bonds and Stamps regularly. 


g0" g” SLAUGHTERED THE 4 


NEVER MIND SEEING ME HOME 
FROM THE PARTY, JACK. YOU 
COULDN'T PROTECT ANYBODY 


i} 
# SBUT HELEN.. | 
d 


—actual photo of 
the man who holds 
fhe tithe, “The 
World's Most Per- 
fectly Developed 
M an. s 


Я i 
CHARLES ATLAS, Dept. 1-E, B | 
115 East 23rd St., New York 10, М. Y. i 


I want the proof that your system of “Dynamic 
| Tension" will help make a New Man ot me— 
4 give me a healthy, husky hody and big museular 

development, Send me your free book, ''Everlaust- | 
i ing Health and Strength.” 
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Yov'll want 
this swell 

" AVIATION 
ABOOKLET! 


F YOU are looking forward to the 

. coming air age, you'll really enjoy this 
new 32-page booklet "Piper Cub... In 
War and In Peace". It is beautifully 
illustrated in full color and includes an 
interesting history of the light airplane. 
It pictures and describes the wartime 
and peacetime uses of Piper Cubs. It 
tells what the coming air age will mean 
to you. And, a large section is devoted to 
a clear description of the basic principles 
of flight, written by a government- 
certificated flight instructor. 

Just send 10c for your copy to cover 
postage-handling. Piper Aircraft Cor- 
poration, Department PS54, Lock 
Haven, Pennsylvania. 


16mm. SOUND FILM —'"The Construction of 
a Light Airplane." For distribution points, 
write: Supervisor, Audio-Visual Aids, Ex- 
tension Services, Pennsylvania State 
College, State College, Pennsylvania. 


PIPER ZZ 


POINTS THE WAY TO WINGS FOR ALL AMERICANS 
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Coming Next Month 


THAT HELICOPTER of yours may be far- 
ther off than you think. To be sure, the cork- 
screw aircraft is a grand idea with great possi- 
bilities, but anybody who says that you're going 
to have one in your garage the day after the 
war ends is talking through his hat. Devon 
Francis, a close follower of developments in 
this field, tells you why. 


HARNESSING MAGNETISM to perform 
many of the jobs now done by electricity is the 
interesting possibility suggested by recent ex- 
periments of Prof. Felix Ehrenhaft, Austrian 
scientist now in America. We thought we knew 
all about this familiar force, basing our belief 
on tests made as far back as 1269. If Professor 
Ehrenhaft is right, his discovery may be as 
revolutionary as Faraday’s world-changing re- 
searches. 


VERNIER SCALES are an important feature 
of many of the precision instruments used in 
modern mass production. Too often, shop work- 
ers deprive themselves of an accurate means of 
measurement through the belief that vernier 
scales are hard to read. If you’re suffering from 
this delusion, simple photographs and text will 
set you right. 


MORE COMFORT in your postwar life will be 
one of the fruits of the hardships and depriva- 
tions of today. To meet the pressing demands 
of the world struggle, science and industry have 
discovered new and better ways of doing many 
things. These improvements will affect your 
domestic life, your working conditions, and your 
recreation, adding to the convenience and safety 
of daily living. 


FOR YOUR GALLERY of American war- 
planes, a painting of the far-ranging PB2Y 
Consolidated Coronado Navy patrol bomber is 
reproduced beautifully in full-color gravure. 
The Coronado is doing a big job, watching wide 
expanses of the seas and, in its cargo-carrying 
version, ferrying vital supplies to the war 
fronts. You will be proud to have its portrait. 


BUYING A BOAT? There are good buys on 
the secondhand pleasure-craft market these 
days, but the good old rule “caveat emptor" 
holds good here the same as in buying a used 
car. Elon Jessup gives you some valuable tips 
on selecting the type of boat best suited to your 
needs, judging structural soundness, and esti- 
mating how much maintenance will- cost. 
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NOW Is the Time to 


| 1 | ; 

PATENT and SELL Your Invention : 
Now, more than ever before, is the right time to patent your inven- | | | 

tion. Why? Because manufacturers everywhere presently engaged i 


in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 


in on an outright sale, or on the royalties your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor" answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for а Patent; how to protect your invention through dated and wit- 
nessed disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing; how many simple inventions have proved 
large commercial successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other ' 
facts of interest. 


Why You Need Expert Assistance 


The Patent Laws were enacted for your benefit—to give you protec- 


tion for the features of your invention which are Patentable. But ' 

these features must be legally and concisely set forth in the form of Ve 7" I Ü 
*elaims." This phase of the procedure із so complex that the Patent е. 

Office advises the Inventor to engage a competent Registered Patent | | | ° 7. 
Attorney. Ме maintain а large staff—carefully trained registered ec a АИ { Ca / 


patent attorneys—expert draftsmen—experienced searchers—to 
serve you. We have been serving inventors for more than 20 years. Mo Ve | ts 


Take First Step Now , " 
CLARE! ; 
With the Patent Guide you will receive also Free a "Record | R E N C E А. Ü i R | E N 
of Invention" form which will enable you at once to | 5а | 
establish the date of your invention, before you file your Er M ARVEV B J ACO 4 © D N 
Patent application. This step costs you nothing yet may be . | 
vital to your success. Remember—in Patent Matters, AC- M ; - 


| | 

TION is IMPORTANT. Delay сап be costly. Mail the cou- | : | ‚ 
pon in an envelope, or paste it оп a penny postcard NOW. | CLARENCE A. O'BRIEN & HARVEY B. JACOBSON l 
| Registered Patent Attorneys before the United States Patent Office Н 
| 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 42-E Adams Building, Washington 4, D. C. 


| Please send me your 48-Page “Patent Guide for the 
Inventor" and your specially prepared ''Record of | 
7 Thy Invention” form FREE. This request does not 
| H E F ie Ü 0 К uut Е | AGTE sie а E MEE EE EE 
IMMEDIATELY MAIL COUPON TODAY! | bir ricco ‘iii 


obligate me. 
LI = —- (Please write or print plainly.) ——— — -! 


"Worthy of your Trust'' 
Registered Palent Attorneys 


42-E Adams Building | 
Washington 4, D. С. ананан | 
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HERE are 9500 Simplified and Concise Explanations of the 
Theories and Application of Electricity. 7200 pages of useful 
and practical information relating to Construction, Operation 
and Maintenance for Ready Reference or Home Study. 

Price $1.50 a volume, sold separately. 

ANSWERS OVER 1000 VITAL QUESTIONS ON ELECTRICAL PROBLEMS 


Today, every man in every branch of the electrical field is often expected 

to have some knowledge of the entire field—let us say that a specialist 1s 

well advanced in his line of work and stops there—he might be embar- 

rassed or stuck on a motor trouble—or a lighting problem. 
TRUE VALUE—ASK TO SEE THEM 


“‘Audels Electric Library” is a helpful reference and a complete practical 
home study course for engineers, electrical workers, mechanics, main- 
tenance service men and students. 

It contains a Quick, Accurate Reference System. Highly endorsed, these 
handy size volumes are easy to read, understand and own. Only $1.50 a 
volume, sold separately. 

INFORMATION IN A HANDY FORM COVERING 


VOL. 1. Electrical Principles, Ohms Law, Armature Winding, Repairs, 480 pages. 
700 illustrations. 

OL. 11. Construction, Installation, Maintenance, etc. 418 pages. 573 illustrations. 
Mir 111. Testing Instruments, Storage Batteries, Engineering. 472 pages. 631 illus- 
trations. mu Ж 
VOL. IV. Alternating Current Principles, Diagrams, Power Factor, "m | А 
таннае "I pages. QO ilstration, YOUR OPPORTUNITY! Cut this 


V. A-C Motors, all types, Windings, Converters, Switches, 


Fuses. 498 pages. 1,489 illustrations. | m d B- 

VOL. VI. Relays, Condensers, Rectifiers, Meters, Switchboards. 5483 Coupon and Mail it Today 

ages. 689 illustrations. | pe——— —— — H — — s] 
'OL. VII. House, Light and Power Wiring, Marine Wiring, Trans- 


mission, Underwriters Code. 728 pages. 1,218 illustrations. 


VOL. VIII. Railways, Signals, Elevators, Ignition and Starters. 812 AUDEL, PUBLISHERS, 49 West 23rd 5T., New York 10, М. Y. 


Rages. 1,078 illustrations. — 
L. IX. Radio, Telephone, Telegraph, Television, Sound Apparatus. Please E у rp for 
| ECTRIC LIBRARY 


VOL E Refs der pde m ination, F1 t and Neon, Weldi 
. X. Refrigeration, Illumination, Fluorescent and Neon, Welding, | . е 
X-ray, Index. 674 pages. 1,084 illustrations. 12 Volumes. (Price $1.50 a Vol. Postpaid) 
. Xl. К | On 7 Days' Free Trial and Examination 
Г] Mail one volume each month, for which I will 


VOL Key to Practical Understanding of Mathematics, Fully 
Hlustrated. Practical Mathematics, Electrical and Shop Calculations ч 
remit $1.50 promptly after arrival. Start my sub- 
scription with Vol. .__........ 


with Questions, Mechanical Engineering, How to Use Slide Rule. 
700 pages. ' | — ونچ‎ 
VOL. XII. Defines over 9,000 words, terms and phrases, is also (It is understood I may cancel at any time.) 


encyclopedia of electricity and related subjects. Answers many questions. 


AUDELS BOOK-A-MONTH PLAN 


You receive your first book for 7 days Free Trial and Ex- МАМЕ нна 
amination. If you are satisfied, send из only $1.50. If you 
are not satisfied, return the book to us and you owe us ADDRESS 
nothing. When we receive your $1.50 in payment —n ны: —————MÁÓ————— HS 
for the first book, we send you the second book. 

REMEMBER: You can Start Your Sub- ROTEL aga n 


scription with Any Number or Stop at Any- 
time. Mail Today. 

Not a Cent to pay until you see the books. — , 
No obligation to buy unless you are satisfied. | PSM 
Fill in coupon in pencil. ! Г] If interested in owning the entire library at once, 


AUDEL, PUBLISHERS, 49 W. 23rd ST., NEW YORK | Money back if not 100% satisfied. 


EMPLOYED ВҮ........................................................ 
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AUDELS AIRCRAFT WORKER.....$1 


Answers Your Questions on 1—<Aircraft Materials, Terms, Parts. 
2——Hlueprints, Working Drawings. 3 Mathematics, How to Fig- 
ure, 4—Layout & Bending. 5—Tools & Machines. 6—Riveting, 
Spot Welding & Hints. 7—Fabrication, Angles, etc. 8—Assem- 
bly, Fuselage, Wing & Final-—How to Use Tools. 9—Tables & 
Data, Symbols, Army & Navy Specifications, etc. 210 Pages Ilus. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS............$4 


Developed by Experts for Sheet Metal Workers, Layout Men & 
Mechanics, A Practical Encyclopedia in 10 Sections, size 7 x 10 
х 2—1125 Pages—350 Layouts—1600 Illustrations. 1601 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
AUD Pattern Development & Shop Procedure. 


DELS SHEETMETAL WORKERS 
HANDY BOOK ^L WOR .$1 


Practical inside information, Fundamentals of Sheet Metal Ху ork, 
S88 pages. Illustrated. 11 sections. Clearly written. Essential & 
infportant facts, figures, pointers in everyday language. Ref. Index. 


AUDELS WELDERS GUIDE... .. $1 


А concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work. 


AUDELS ANSWERS ON 
BLUE PRINT READING..........$2 


For Mechanics & Builders, Covers all types of blue print reading 
including ship & airplane, 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK.. .$4 


Covers modern machine shop practice in all its branches, 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 615 
x 2. Indexed. 5 sections. 1—Modern Machine Shop Practice. 
Blue Print Reading & How to Draw, 3—-Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 5—How to Use the 
Slide Rule. 60 chapters. Easy to read and understand. A shop 
companion that answers your questions. 


AUDELS MATHEMATICS & | 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 illus. 
Practical mathematies from beginning. How to figure correctly. 
Easy, correct methods covering a complete review. Ill. & Indexed. 


AUDELS AUTOMOBILE GUIDE....$4 


A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, constet ipn & servit- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines, 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered, 


AUDELS DIESEL ENGINE MANUAL.$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
eluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS RADIOMANS GUIDE..... $4 


A key to the practical understanding of radio including Frequency 
Modulation, Television, etc., Aircraft & Marine Hadio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index, 
Authentic, clear, concise. 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY .....$4 


For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy form—including Marine Wiring, Radio Principles, 
Welding. Indexed. A Key to a practical understanding of electricity, 


AUDELS CARPENTERS & BUILDERS 


A оаска) illustrated trade assistant on modern construction for 
rarpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 de iso [екше covers. Each volume 
pocket size, Sold separately $1.5 


AUDELS PLUMBERS & "STEAMFITTERS 
GUIDES—4 Vols. ...............$6 


A Practical Trade Assistant & Ready Reference. Explains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern раар practice gorea Marine 
Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pases—3642 
Diagrams. Each VoL Pocket Size. Sold Бара Уу $1.50 a Vol. 


AUDELS WIRING DIAGRAMS......$ 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of eleciricity. Each diagram is 
complete & E ay тод Highly Endorsed Pocket Companion. 


AUDELS ELECTRONIC DEVICES...3$2 


Tells What You Want to Know About Electric Eye. Easily Under- 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, etc. 
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АМ AUDEL GUIDE IS A соор FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home, Start the Easy Payments if satisfied. 


MAIL ORDER 


7 THEO. AUDEL & CO., 49 W. 23rd St., New York 10 
Please mail me for 7 days’ free examination the 
Ebooks marked (X) below. I agree to mail $1 in 
l days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
I have paid purchase price. 
Й If Тат not satisfied with Guides I will return them. 
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Seeing this picture in our November issue, a young 
soldier in the Pacific wrote home to his mother: 
"| was on this 'cat' at the time, but like а 'goop,' 
| jumped off just before the picture was snapped." 


We Showed the ""Geheney," 
but Not the “Goop” 


My son, who is with the Army's amphibi- 
ous forces in the Pacific, recently sent us 
a letter enclosing a photograph which he 
clipped from your November issue. The pic- 
ture shows a caterpillar tractor (or “cat” as 
the boys call it) pulling an amphibious ma- 
chine out of the water at Attu. In your 
write-up you called it a “geeheebee.” My son 
says “tell them it’s called a ‘geheney’ or a 
‘gahaney.’” My son was on that very “cat” 
at the time the photographer snapped the 
picture, but as he wasn’t driving, he hopped 
off and got behind the photographer—like a 
"goop, to use his own expression.—Mrs. 
B. C. M., Portland, Conn. 


He Dandled Us 
on His Knee 


I HAVE always liked P.S. M.—and that covers 
a long time. The first copy of your magazine 
I ever saw was dated 1872. It was a copy 
that my father had. Later I had a year's 
subscription. This I think was sometime in 
the 80's. Your book is a lot different now— 
but I still think it is excellent.—E. І, P., 
Hamilton, Ohio. 


The Initial Attack 
on Anonymity 


I HAVE been reading your magazine for 
some time now and I like it very much, 
especially your Readers Say. However, there 
is one thing I must say: at times I have seen 
some almost ridiculous letters appear in your 
columns. Is that why you put only the writ- 
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ers’ initials, and not their full names, at the 
end of their letters? Also I would like to 
know if the ca pea V,,Al is harder than 
a diamond.—M. , Dorchester, Mass. 


We know of no compound harder tham a 
diamond, nor are we informed as to the com- 
position you mention, which would appear to 
be an alloy of vanadium and aluminum. AS 
to your other question, by using only a writ- 
er's initials, we safeguard his privacy while 
making available to our readers achat it 
is that he has to say. And we think he should 
be allowed to say what he likes. By the 
way, M. E., what did you say your full name 
was ?—HEd. 


A Salvo of Questions 
and Answers on Guns 


HERE are some questions on ballistics that 
I, and I'm sure others of your readers, would 
like to know the answer to. (1) Where in its 
trajectory does a projectile reach its maxi- 
mum velocity when 
fired from a level or 


nearly level rifle? 
(22 Are maximum 
velocity and maxi- 


COSH, QUTSIDE OF 
EVERYTHING NOTHING 
AFFECTS A BULLET'S, 


: BEHAVIOR: 
mum penetrating 2 

power coincidental? | 
(3) What factors, 
such as air resist- 
ance, propelling 
charge, gravity, mo- 
mentum, and rifling, 
condition a bullet's 
behavior?—T. H. M., 
New Brunswick, N. J. 


(1) A projectile attains maximum velocity 
just after emerging from the muzzle of a 
gun, while it is still being accelerated by the 
powder gases behind it. Except in precision 
studies, the increase over muzzle velocity is 
negligible. (2) The velocity of a projectile 
will affect its penetrating power, but its 
weight, wall thickness, shape, and material 
will also enter into the picture. (3) Behavior 
of a bullet depends on elevation, wind di- 
rection, wind velocity, and air resistance; 
weight, type, and temperature of propelling 
charge; gravity, weight and shape of bullet, 
muzzle velocity, and rifling. With large guns, 
rotation of the earth is another factor in 
ballistic problems.—Ed. 


POPULAR SCIENCE 


TOUGH OF TOMORROW 


ам THI : OF 


TODAY 


Off Comes the Lid of Aircooled Engine Power 


Another outstanding engineering development 
has come out of Fairchild's Ranger laboratories 
—a new and unique type of aircraft engine cylin- 
der barrel. With it. an aircooled engine can pro- 
duce appreciably greater horsepower. 


What does this mean in terms of air strength 
for the United Nations? It means that our 
planes can now have one or a combination of 
several new advantages: 1һеу can carry. greater 
bomb loads; or heavier armor; or more am- 
munition; they can lift more gasoline and so 
increase their range; their maneuverability can 
be stepped up. 

The full story of how it works is technical, in- 
volved, and shrouded with secrecy. But briefly and 
in non-technical language, this much can be told: 

Those “fins” you see assem dina the evlinder 
barrel in the picture are made of газии, а 


BUY U. 5. WAR 


metal with pronounced ability to draw off engine 
heat. The core of the eylinder is steel. By all 
previous methods of manufacture an aluminum 
alloy ' “fin” was attached to the core as а separate 
part. Thus its cooling efficienc y was only partly 
utilized. Now. with Капеш” s "Al-Fin" process, 
it is possible to chemicallv bond the two metals 
with the result that engine heat is drawn off 
much faster than by the conventional aluminum 
or steel "fin." 


''he announcement can now be made that all 
12-cvlinder Ranger engines produced during the 
past vear have incorporated this revolutionary 
development. 

Ав another example of the "touch of tomor- 
row,” this latest product of Fairchild engineering 
takes its place among the notable aviation 
achievements of the day. 


BONDS AND STAMPS 
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| AVIATION NEWS AND GOSSIP | 


Due to the washing out of the War Training 
Service Program by the Civil Aeronautics Board, 
some hundreds of primary trainers of the per- 
sonal plane variety will probably be available 
for private ownership. Like the good Marines 
“They ve done their duty, and they're ready to 
do it again." Having established a fine perform- 
ance record while in Air Corps use they can still 
give many hours of dependable flying. Until the 
day when you can get that post-war Aeronca, 
these jobs will help to *Keep you flying." 
x * * 


Take a twelve ton hammer... break a trip arm... 
and bang! goes a vital production schedule. 
Stir in some hectic phone calls to six different 
states...then start sweating at the promise of 
two weeks delivery. Add one resourceful pilot 
and Abel Grasshopper (an L-3 to you)...results 
...just two days and nights...and back to work 
goes the big press. Another defeat for the Axis. 

Such situations become incidents here at the 
home of “First and Finest.” 

x * ж 
“Ding How” say the clever Chinese when they 
wish to pay top tribute to man or deed...“Ding 
How” say we to Chinese pilot Captain Yuan Ho 
who recently visited Aeronca “and departing 
leaves behind him"...an aura of good English, 
good fellowship, and good flying. 

There are so many trainees in our country 
from the land of the Chiang Kai-sheks, that 
Chinese pilots are no longer a novelty, but this 
descendant of the Mandarins is indeed a man 
among men. "Ding How" to Captain Yuan Ho, 
our nominee for Pilot of the Month. 


^ PI | 
V TRANSLATOR L2 
Famed News Commentator 


Don't relax .... resourceful America is winning 
the War... . United America can win the Peace 


Only light aircraft 
company to receive 
Army and Navy "E" 


ERONCA 
FIRST Гак FINEST 


MIDDLETOWN, OHIO 
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Dark Days Ahead 
for the Axis 


I AM à boy inventor and specialize in booby 


| traps and other devices to terrorize the 
| enemy. I have already sent 10 ideas for war 


machines to the National Inventors Council 
and intend to send 
many more. Among 
my inventions are a 
gas cartridge for 
smoking out enemy 
troops when they are 
trapped in caves, 
closed houses, or 
armored cars; a 
handle that can be 
attached to a bayo- 
net to convert it into 
a handy death-deal- 
ing knife; and a 
“booby” shell that 
can be left behind by 
retreating American soldiers for use by the 
enemy. When fired, the shell will explode in 
the gun and splatter the gun crew all over 
the place. (P.S. When I get into the Army 
Engineers, it wil be a black day for the 
Axis.)—S. H. New York, N. Y. 


Who's Who in the 
P. S. M. Zoo 


WHILE plucking at the coverlet during a 
long period of sleeplessness last night, I be- 
gan to wonder how a monkey wrench got 
its name. Other names for mechanical things 
were easier to dope out, as, for instance, 
dovetail, gooseneck, lathe dog, catwalk, bull 
gear, rattail, and sawhorse. Falling asleep, I 
dreamed that I had established the Popular 
Science Zoological park and had entered 
specimens of all these mechanical animals. 
I wonder if other readers can nominate 
eligibles for the P. S. M. Zoo.—E. Е. A, New 
York, N. Y. 


P. S. M. Will Be Waiting 
When He Comes Home 


My HUSBAND is in the Army and has been 
overseas for nearly 18 months. Each month 
I read the articles in P.S.M. and then tell him 
about them in my letters. Perhaps it is only 
natural that I am mostly interested in the 
Home and Workshop section of your maga- 
zine. I am keeping each issue for my hus- 
band.—Mrs. C. E. L., Chambersburg, Pa. 


YES SIR, THIS [5 A 
KID'S WAR! 


POPULAR SCIENCE 


What good is a 10.00 raise 


... If it then costs you *12.00 more to live? 


URE WE ALL Want a raise... but raises 
S today are bad medicine. And here's why... 
Suppose you do get a raise. . . and a lot of 
others get one, too. What happens? The cost 
of manufacturing goes up. Naturally your 
boss has to add this increase in cost to the 
price he asks the retailer. And the retailer, in 
turn, raises his price to the consumer . . . 
that's YOU. 

So what good is a raise if your living costs 
go up even faster? 

Of course, 1t's hard to give up the luxuries 
of life... and even harder to give up some of 
the necessities. But this is War! And when 
you think of the sacrifices our fighting men 
are making... many of them giving up their 
lives for us. . . no sacrifice we can make 
should be too great. 

So...start doing these seven things now... 


1. Buy only what you need. Take care of 
what you have. 


2. 


3. 


4. 


5. 
6. 


7. 


Use і? up... Wear it out. 
Make it do... Or do without. 


Don't try to profit from the war. Don't ask 
more than you absolutely must for what 
you have to sell. 


Pay no more than ceiling prices. Buy ra- 
tioned goods only by exchanging stamps. 
Pay taxes willingly. | 

Pay off your old debts—all of them. 

If you haven't a savings account, start опе. 
If you have an account, put money in it 
—regularly. Put money 1n life insurance, 
too. 

Buy and hoid War Bonds, Don't stop at 
10%. Remember— Hitlerstops atnothing! 


A United States War message prepared by the War Advertising Council; approved by the Office af Wor Information; 
and contributed by the Magazine Publishers of America. 
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CHARLES 


d means "of great strength” means "grace" E. 


You'll be surprised at the meanings of 
some of your friends' names. Have fun 
looking them up in “WHAT’S IN A 
МАМЕ?” — the new cartoon -illustrated 
book that everybody's talking about. 

The Ethyl Corporation would like to 
send you this fascinating booklet free be- 
cause we think it will help you to remem- 
ber our name and what it means: 

“ETHYL is a trade mark name. lt stands 
for antiknock fluid made only by ~, 
the Ethyl Corporation. Oil com- 

anies put Ethyl fluid into gaso- 

ine to prevent knocking." 


FREE ш» 


TRATED BOOK GIVES MEAN- 
INGS OF OVER 900 MEN'S 
AND WOMEN’S NAMES. 
JUST SEND COUPON—NO 
MONEY—NO OBLIGA- 
TION OF ANY SORT. 


Таар каадак 
APG ug ват оти 


Гг ; 
| “WHAT'S IN A NAME? " 
| Dept. H3R, Box 53, New York 8, N. Y. 

| Please send me a free copy of “What’s in 
| a Name?” 
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Forecasting the Weather 
with a Pot of Potatoes 


WE HAVE approximately the same amount 
of potatoes for supper every day. The pota- 
toes are cooked in the same aluminum ket- 
tle with the same 
amount of water. 
The kettle has a cov- 
er, around the edge 
of which steam es- 
capes. Now on humid 
days less steam es- 
capes than ordinari- 
ly—due, undoubtedly, 
to the high degree of 
moisture in the air. 
Yet whenever the 
potatoes “boil dry," 
it invariably hap- 
pens that we have 
rain that night or 
the next day. I would like an explanation for 
this unfailing phenomenon.—W, B, Grand 
Rapids, Mich. 


They Can Give a Whale 


MY POTATOES AREN'T 
BOILING YET, AND 


| a Hot-Foot 


ON РАСЕ 98 of the January issue I noticed 
a drawing of a diver using a cutting torch 
under water. Is this really possible? I should 
think the water would quickly douse the 
flame.—S. P. Wisconsin Rapids, Wis. 


It’s really possible, S. P. A diver’s torch 
uses the intense heat of hydrogen burning in 
oxygen, each gas being supplied by an in- 
dividual hose. A third hose furnishes the 
air that forms a protective bubble around 
the flame.—Ed. 


| Between Complaints 


He Joined the Army: 


I THINK that problems or questions that 
you publish should be answered in the same 
issue or in the issue immediately following. 
I also think that where you give a solution to 
a problem you should explain the method by 


A PICTURE BOOK by Joseph Gaer 
Illustrated from 68 Photos 
Short text and dramatic pictures make clear the fasci- 


which a solution is arrived at. Incidentally, 
the reason that this letter was so long in 

| coming to you is that between the time I 
began it and the time I finished it I joined 
the Army. I am now in the Army's Special- 
ized Training Reserve and am stationed at 
the University of Connecticut.—D. M. R., 
Storrs, Conn. 


nating subject of weather and the work of the U. S. 
Weather Bureau. A Stokes Book $2.00 


At your bookseller or direcily from 


yJ. В. LIPPINCOTT COMPANY 
East Washington Square Philadelphia 5 
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ке gmail accounts . for C. P. A.: болп. ae 


Give exp. Peri ings. complete ү, Punta TUIS to our war effort. The efficient bookkeeper and 
ча етт - X MU. Pens | accountant serve for Victory while profiting 
d cud OUNT I CLE : personally. | 
со ree Women ыш If you are interested in knowing about these 
26 Selena Uy 3 HE 1311 = у” "E" è 
e, ченен a, d dae opportunities and whether you can qualify for 
Salary desi Хер. eoe < “Tin. aye: | e 
o *d. Address g them, ask for our free 48-page booklet, “Ас- 
о CCOUNTIL. countancy, the Profession that Pays." It dis- 
ng LT be elticient, meat] cusses this field in detail and tells also of our 
Tdi desired. Adress 7 pc T spare-time training for these various jobs. 
: ACCOL OM ОЕ Eo 
аст. UNTA n - ш иш 8 BI | 1 ыш 21 8 I «© IT D 1 1 I I IL I иш шщ ргы 
CC OUNTANT— COS 


ith prov' “ЧОК КЕ, Ер EH cn atag) produ 
iet dept игин l*sistapt т 
Lp Ше ане T x і : 


LASALLE extension university 


A Correspondence Institution 
| > Dept. 583-H Chicago 
„AUI DITORS eee ur Please send me your free booklet and tell me about your home study 
: ect ave ve Da. training courses for bookkeeping and accountancy. 
Mon ie 
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"The hours. 
| that 


book ` 


. ° e and the errors if prevents!” | 


BUSINESS men, secretaries, editors, and stu- 
dents rely upon Webster’s Collegiate because 
it defines all the words most commonly used. 
Based on and abridged from WEBSTER’S NEW IN- 
TERNATIONAL DICTIONARY, Second Edition—'"The 
Supreme Authority,” and edited with the same 
careful scholarship. 1,300 pages; 110,000 entries; 
$4.00 to $8.75, depending on choice of bindings. 
YOU MAY HAVE TO WAIT FOR YOUR COPY 
of WEBSTER’s COLLEGIATE. Paper rationing, plus ex- 
ceptionally heavy government needs, plus an unprece- 
dented public demand, make it impossible to supply 


everyone promptly. Your bookseller will do his best 
to provide your copy with the least delay. 


G. & C. MERRIAM CO., Springfield 2, Mass. 


WEBSTER’S COLLEGIATE 


A Merriam: wW ebster 


— шы полы Gum шш Gam a o9 


HOW TO PROTECT, FINANCE 
and SELL YOUR INVENTION 


Our FREE BOOK and other literature available to our 
clients—gives you complete details on how to ''ready"' 
your invention for money-making. It tells you how 
others did it—who they went to for finances—how the 
arranged partnerships—how they made contacts wit 
manufacturers—how they dictated royalty arrange- 
ments—how much money they made—how you can find 
a market. Our new FREE BOOK discloses sources of 
quick revenue if your invention is patentable and sale- 
able with profit possibilities. 


THE FIRST STEP 


The first step in getting your invention ready for mar- 
ket is to make a dated record of А, on our ''Invention 
Record'" Form. This Form properly filled out and wit- 
nessed will be invaluable to you later in establishing 
the date of your invention should need for such evi- | 
dence arise. We will be glad to send you our "Inven- | 
tion Record'' and have it witnessed in this office when 
you return it with disclosure of your device. This serv- 
ice costs you nothing—and it immediately puts you on 
record as the originator of your device. 


Protect Your Invention NOW: 


We have many letters in our files from manufacturers 


Get In at the Start—and Grow 


requesting inventions. Today's demand for new devices 
is tremendous—added to by emergency needs. Protect 
your invention now with a U. S. Patent. By acting 
pro vy ges d you may prevent another inventor getting in 
ahead of you at the Patent Office here in Washington. 
The first step is to make a sketch and description ot 
your invention on our "Invention Record"', have it wit- 
nessed and mail it to us. We will then make a Search 


Plastics is a new industry which the nation's war 
needs is forcing to quick maturity. Already Plas- 
ties are indispensable in practically every branch 
of the Service—Aircraft, Ordnance, Chemical, 
Marine, Signal Corps, ete. Opportunities? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 


of the U. S. Patent Office files to ascertain whether we 
can get patent protection for Ls This is а step you 

should make NOW —before another steps in 
ahead of you and walks away with a patent. 


Spare Time Training Now Ready 


The time to get started is now. You can prepare 

at home, in your spare time, to take your place 

in an infant industry that even now is leaping 

into prominence. А new, practical training plan 

is now ready to help you realize your ambitions 

and build your future security. Act now. Don't 

| delay. Mail this coupon today. 

E ‚шш шын пыш ишш шыш шыш жын шыш шын шыр шып aA шыш шын шыл иын шып шн ee шып тып пыш шыш шыш шып шын жыш Í 

AMERICAN SCHOOL, Dept. P546 

Drexel Ave. at 58th St., Chicago "37, lil. 

Send me FREE information covering special training in 

subjects checked below, No obligation on my part. 

O Plastics O Cost Accounting for Mfg. 

Г] Electrical Engineering Ы Automotive Engineering 

t] Drafting and Design Architecture & Building 
for Men and Women ias ausis ri 

Г] Diesel Engineering Business Management 

|] Mechanical Engineering (O High School Course 

[] Aviation ua Radio L] Railway Training 


OW & BER) 


PATENT ATTORNEYS 


142-W Albee Building, Washington 5, D. C. 


Send me your NEW FREE Book, ''How to Protect, Finance 
and Sell Your Inventlon,'' and specially prepared ‘‘Invention 
Record'' form at once. I understand that this request does 
not obligate me. 


A D D R ESS PEL SA SST SSP SSSR токтон кек ee бея же пош ип а тикип amtata FPE 


Ха më.. SPSS ESAS CPLA FECES 


ss ай ай TT. Write or Print Name Clearly нанне 8. 
| Address........... 
24. Buy War Savings Bonds and Stamps Regularly. 
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POPULAR SCIENCE 


| Caan you expect to advance in any trade, business, or profession 
without a high school education—or its equivalent? 

Not to the full extent of your abilities. Progress beyond a certain 
point is impossible when fundamental training is inadequate. And lack 
of such education is becoming an even larger handicap as we move 
towards the post-war world. 

Whatever your age, however you're situated, it isn't necessary to 
struggle under that handicap. By enrolling with the famous Interna- 
tional Correspondence Schools, you can start your own high school 


in your own home. 


I. C. S. High School Courses feature individual instruction. You're 


in a class by yourself — study in your spare time— acquire a high school 


education at astonishingly low cost. Texts are authoritative 


is rapid . . 


Mail this coupon as they did! 


r prog ICSS 


i advantages are proved by thousands of successful graduates. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7679-K, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full particulars about the course before which I have marked X: 


Lj HIGH SCHOOL 

Air Conditioning Schools 
О Air Conditioning 
L] Heating О Plumbing 
[] Refrigeration 
О Steam Fitting 


Chemistry Schools 

O Chemical Engineering 

O Chemistry, Analytical 

O Chemistry, Industrial 

[] Chemistry, Mfg. Iron & Steel 

[] Plastica 

O Pulp and Paper Making 
Civil, Architectural and 
Structural Engin'g Schools 

O Architectural Drafting 

Г] Architecture — 

[] Bridge and Building Foreman 

O Bridge Engineering 

[] Building Estimating 

[] Civil Engineering 

O Contracting and Building 

O Highway Engineering 

[] Lumber Dealer 

О Sanitary Engineering 

O Structural Drafting | 

О Surveying and Mapping 


VID; ———— 
A 


Electrical Schools 
O Electrical Drafting 
O Electrical Engineering 
O Fower House Electrician 
O Practical Electrician 
O Practical Telephony 
O Telegraph Engineer 


Internal Combustion 
Engines Schools 

O Auto Technician Û Aviation 

O Diesel-Electric 

О Diesel Engines (О Gas Engines 
Mechanical Schools 

[] Aeronautical Engineering 

Lj Airplane Drafting 

[] Flight Engineer 

Û Foundry Work 

О Heat Treatment of Metals 

Г] Industrial Design 

O Mechanical Drafting 

D Mechanical Engineering 

[] Mold Loft Work 

[] Pattern Making 

O Reading Shop Bluenrinta 

О Sheet Metal Drafting 

D Sheet Metal Worker 


bana Age.......... 


is Present Position... =! 
Canadian. residents send coupon to Titernuticnal Correspondence "Schools Canadian, 


British residents send coupon to I. C. B., 
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O Ship Drafting O Ship Fitting 

D Shop Practice 

O Steel Mill Workers 

O Tool Designing 

D Welding, Gas and Electric 
Radio Schools 

Г] Electronics O Radio, General 

О Radio Operating 

O Radio Servicing 
Railroad Courses 

O Air Brake Û Car Inspector 

û Locomotive Engineer 
Locomotive Fireman 

Г] Railroad Section Foreman 


Steam Engineering Schools 
D Boilermaking 
O Combustion Engineering 
O Engine Running 
О Marine Engines 
О Steam Electric 
Û Steam Engines 
Textile Schools 
О Cotton Manufacturing 
O Rayon Weaving 
О Textile Designing 
L] Woolen Manufacturing 


Ltd, 
71 Kingaroy, London, W. C. 2, 


SPECIAL TUITION RATES 
FOR MEMBERS OF 
THE ARMED FORCES 


Business and 

Academic Schools 
Г] Accounting О Advertising 
O Arithmetic Û Bookkeeping 
[] Business Correspondence 
Г] Business Management 
O Cervified Public Accounting 
D City Letter Carrier 
О College Preparatory 
[] Commercial 
[] Cost Accounting 
O Federal Tax 
О First Year College 
O Foremanship 
D Higher Mathematics 
CJ Illustrating 
O Motor Traffic 
Г] Post Office Clerk 
O Postal Clerk 
O Salesmanship 
O Secretarial 
O Stenography 
О Traffic Management 


Language Schools 
C Spanish O French 
О Good English 


Nri GO. s SEMEN TNCES Osee ego aree Анна ка Кеннер 


| wW areng | 
Hotra... 


Montreal. "Canada 
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Now YOU Can Lick Any 
AUTO 
REPAIR JOB! 


IN LESS TIME WITH LESS WORK. 


"ee AUTO REPAIR MANUAL 
Shows How to Service and 
Repair ANY Part of ANY Car! 
No auto repair Job 8 too tough 


when you've got oToR's A 
REPAIR MANUAL! Repair any- 


Explains Every Job On | 
All These Makes, 
1935 to 1942 

American Bantam; 
Auburn; Austin; Buick: f 
Cadillac; Chevrolet; | 
| Chrysler; Cord; De- 


thing from carburetor to rear end = 
—quickly, easily, right! Just look Soto; Dodge; Ford; | 
up make, model, and job in quick | Hupmobile: Lafayette; | 
index—and go to work! Clear, illus- LaSalle: Lincoln: Lin- 


aggere instructions lead you step 
by step. 


coln Zeph r; Mercury; 
Nash; O dsmobile: 


To make such an amazing book, Overland; Packard; 
engineer-editors of MoToR Maga- Pierce Arrow; Plye 
zine “broke down'' 150 official fac- | mouth: Pontiac: Reo; 
tory shop manuals, spotted all vi- | Studebaker: Terrae 


tal repair information, dove-tailed 


| plan illys. 
it together into ONE easy-to-un- ug pee d 


50 pages on carbure- 


derstand book. ton. ores 450 charia, 
ables: Tune-up ar 
ea: Other Manual Like It! | Valve Measurements; 
ages, mpression Pressure; 
Pu, CH inches, JS Torque Wrench Read- 
| . covers, ing; Starting Motor; | 
ffer! Brin ngs you | Engine Clearances: 
FREE 7- Day 0 J nea Generator; Clutch & 
oTo R's TRUCK. 200. 00 | Brake Specifications; 
REPAIR MANUAL: M rvice, | es etc. 
epair, ad- ' | 
1400 pictures, ots. justment, 
replacement, каб facts on every 


ag es, 3 90.09 


car, 1935 to 1942. More than 1000 cut- 
away photos, diagrams, drawings 
show you exactly WHAT to do, HO 
to do it! Used by Army, schools, auto 
servicemen. 


SEND NO MONEY 


Mail coupon without money! When 
postman brings book, pay him noth- 
ng. First make it show you what 

it’s got! Unless delighted, return 
` book in 7 days and pay nothing. 
R Book Department, Desk 


MoToR 
M 7 R 2E, 572 Madison Avenue, New 
De LY York 22, N. Y. 

MAIL COUPON NOW FOR 7-DAY FREE TRIAL 
Мотой Book Dept. Desk 2E, 572 Madison Ave., New York 22, Н. Y. 
{ to me at once: ( eck box opposite book you want). 
z [ ] MoToR's AUTO REPAIR MANUAL (former 
| пасон Factory Shop Manual") 

j remit $1 in 7 days, 1 monthiy d fer 4 п ТИГЕ + plus 35c 
ролге with final payment ($5.35 return 
к postpaid in 7 days, (Foreign, n $T deu order.) 


MoToR*s Mg pode REPAIR MANUAL. If O.E., I vill 
| | remit $2 in 7 , $2 monthly for 3 months, plus 


35c postage with. final' ayment ($8.35 in all), Or I'll 
return book in 7 days. (Foreign, remit $11 with order.) 


Name, Age 
Address 
City 


— ————— 


Zone No, 
(if any) State. 

enclosing full payment. WE p рау 35c 
mE Ваше Day Return Privilege, for full refund, 


Occupation, 
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HOW TO GET АМО KEEP 


| GOOD 
EYESIGHT 


| Do you want perfect 20/20 vision? Would 
you like to throw away your glasses? Great numbers of men. 
women апа children have improved and strengthened their 
eyes by using the famous Ross-Rehner Method, a tested and 
proven system of home eye exercises for correcting near- 
sightedness. farsightedness, color blindness and astigmatism. 


Get Better Eyesight —Without Glasses 


Now you can get the entire system, pro- 
fusely illustrated, including a complete 
Eye Testing Kit, with charts to show 
weekly improvement. If your book store 
does not have it, send one dollar. Deliv- 
ered pup subject to return in 5 
days if you are not satisfled. Order today. 


HALL PUBLISHING CO. 
BLOOMFIELD HILLS 4, MICHIGAN 


STUDY AT HOME 


With A Chartered Educational Institution 
Courses in ENGINEERING: Electrical. Civil, Mechanical, Drafting, 


SAVE YOUR EYES 


Architectural, Steam. Aeronautical, Radio. ‘Structural, Mining, In- 
dustrial, Highway. Petroleum. Marine. Chemical. 
Courses in ARTS AND SCIENCES: dM Fer ihe pt paren brine 


eology; Pol. Law; 
Commerces Accounting: Mathematics: Statis - Agriculture, 
McKiniey-Roosevelt Incorporated, 4610-AC, Sheridan Road, Chicago, 40 


More good jobs now in Drafting. Learn AT 

HOME in spare time (or at our Chicago School). 

Send postcard for FREE TRIAL LESSON and 

see how easy to learn and get a good iob. 
CHICAGO TECHNICAL COLLEGE 

E-215 Tech Bldg., 2000 S. Mich, Ave., 16 Chicago, Ill. 


1953: A NEW WORLD 


Cosmic Order Foretold by World Events 
A new civilization is in the making predicated upon four Uni- 
versal freedoms—freedom from ignorance, oppression, poverty, and 
pain. It was conceived Sept. l6th 1936; it will be born Aug ust 


20th, 1953. This is your opportunity to share in its building. Read 
LEMURIA THE INCOMPARABLE, 60 pages illustrated, with the 
. story of Israel restored, Send one dime with inquiry. No obligation. 
. Ihe most unusual message in a generation, Write 


LEMURIAN FELLOWSHIP 
118 North Larchmont Blvd. 


Dept. Q. 


Los Angeles 4, California 


Correspondence Courses LOW AS LES 


RADIO 2nd ELECTRICAL ENGINEERING ТЛ [roa 


ELECTRICAL ENGINEERING. Get rood grasp of wide electrical | 
field, Moder Very understandable. Theory made easy. 
RADIO ENGI INEERI Mr .Extra fine course in radio, public address, paeis -electric 
work. Шаны nm to be super-service man, real vacuum tube technician, Tuition 
ONLY $2 ther course. Deferred payment plan. Servicemen needed badly, 


Write for free copies of school catalogs, student magazines. ete. 
| LINCOLN ENGINEERING SCHOOL, FranklinSta .,Box 61-565 
(Formerly at it Lincoln, Mebr..) WASHINGTON, D. C. 


REFRIGERATION 


Repair and improve all refrigerators, New large manual tells how. Charts 
and pictures to help you, Only $1.00, postpaid. Money back guarantee, 
Supreme Publications, 328 S, Jefferson St., Chicago 6, Ill. 


| EARN MONEY 55157188 


PORTRAITS 


e No previous training or talent neces- 
sary. Unique Stuart System teaches you, 
by mail, in 11 simple, easy-to-follow les- 
sons. to make excellent charcoal and oil 
likenesses. Detailed guidance for your 
every step, Send for free book today. 


STUART 

STUDIOS, 

121 Monument Circle, Room 285, Indianapolis 9, Ind. 
Please send me free book and outline of lessons. 


Name 
Street 
City — _State 


POPULAR SCIENCE 


HUGE POST-WAR MARKET 
BOR FM-SETS ENVISION 


) Leann RADIO 


MORRO’ iS 
1 AALA JELECTRONICS DeFOREST'S 
0 SIMPLE e 

‚аг Home 


Plan your future the way business men do: Watch the 
аат Ф € id LÀ ** = > E» ¢ : — many opportunities for interesting, PROFITABLE 


X 


headlines! Pick a field that's “Чи the news''—one with 
— г} өз "ome n T \ m EMPLOYMENT or a good chance for establishing a 
ж ў ; | A BM | BUSINESS OF YOUR OWN with little capital. Pick a 
field that has both military as well as civilian oppor- 
tunities—a field with one of America's most promising 
peacetime futures... and see how you may MAKE 
YOUR START TOWARD A PLACE IN THIS FIELD 
BEFORE JOB COMPETITION BECOMES ACUTE. 
WRITE FOR DeFOREST'S BIG, FREE, ILLUSTRAT- 
ED BOOK—‘VICTORY FOR YOU." Learn how De- 
Forest's prepares you at home, in your leisure time— 
without interfering with the work you are now doing— 
then helps you make your start in the vast BILLION 
DOLLAR Radio-Electronics field. 


DeForest's Employment Service offers youthe advantage 
of long and favorable contacts with some of America's 
foremost Radio-Electronics concerns. “VICTORY FOR 
XOU" tells vou how this Service has helped many to 
their start in Radio-Electronics. You'll see how De- 
Forest students and graduates are prepared to win and 
to hold good paving jobs—how DeForest students start 
businesses of their own, with little, if any, capital 


WELL- ILLUSTRATED 
LOOSE-LEAF LESSONS 


= Prepared Under Supervision of Dr. Lee DeForest 


DeForest's provides 90 loose-leaf lessons 
prepared under the supervision of the 
man often referred to as the “Father 
of Radio''—Dr. Lee DeForest, inventor 
of the Audion Tube, and holder of over 
300 important patents . i . ACT 
PROMPTLY! See how you can learn 
Radio the simple A-B-C DeForest’ 8 


4 |А You "LEARN-BY-DOING" 


j : Г] Г . 
am" at Ноте with Practical Equipment 
Enjoy a "Home Laboratory.” DeForest’s provides 8 BIG 
KITS OF RADIO ASSEMBLIES AND PARTS to give 
you valuable practical experience at home. Build modern 
Radio Receivers and Circuits that operate. Build Electric 
Eye Devices, an Aviation Band Receiver, a Public Address 
System, à Wireless Microphone and numerous other fas- 
cinating experiments—in fact, 133 in all in your spare | хи T ox 
time at home. NEW colorful Kit Supplement tells you р. фк Deforost 
about DeForest's ‘Home Laboratory," and how you use 
valuable Radio parts and sub-assemblies to get real 


A ткт جح‎ 


ү omm way—by Reading ... by Doing... by pcFOREST'S | 
‘actical experience as you learn. Te . 2 eue 
кече P ODES ан уоп каш Seeing—at Home. Mail coupon Now! | A deis 


Home Movies Help You —— 
Learn FASTER...EASIER 


9 2 ILLU 
doses DeForest's, vou use a genuine De- M o 


VRY 16mm. Motion Picture Projector and exciting TRAINING INC., Chicago, lil. 


training films to help you learn some of Radio's 
fundamentals FASTER . .. EASIER 
SEE what happens inside of many cir- 
cuits you are working on. SEE 
how electrons. function. SEE 
how НА ГТО waves are changed 
into sound. Get DeForest's big, 
free book! Use it as a key to 
show you the way to Radio- 
Electronics job opportunities of 
today and tomorrow —the oppor- 
tunitiesthe headlines tell about. 


DeFOREST'S TRAINING, INC., | 
2533-41 North Ashland Ave., Dept. “8'° | 
Chicago 14, Illinois, U. 8. A. 

Send me both your big book ''VIC- 
TORY FOR YOU" and Kit Supple- 
ment, showing how l may make my. 
start in Radio-Electronics with your 
simple A-B-C home training plan. No cost, no obligation, 


" 
re 3 À 
MA | EEE E EERE E aa 


Send for FREE BOOK & City | State 


Help save paper! Use coupon only if you are 17 or over. 


“=~ SUPPLEMENT TODAY! 


MAY, 1944 Buy War Savings Bonds and Stamps Regularly. 21 


"16:50 


HERES THE QUICK WAY TO AN 
ESSENTIAL JOB-A GOOD FUTURE 


("ELECTRICITY 


IN IZ WEEKS 


ON REAL MOTORS, GENERATORS, ETC. 
LU Finance Your Haining 


Trained Electrical men needed now. It's not how 
young you are, or how old you are. The que stion їз 
—have you the training for a re: al peace 

in a field that is vital now? Not all “essential” jobs 0 tier 
such opportunities, ELEC TRICITY does — when 
you're prepared! 

Here at Coyne уоп can train in 12 weeks—not 
by books or lessons, but on real actual electrical 
machinery and app: aratus. Y ou *Learn by Doing” 

| And you don't need much money. I'll finance 
your tuition and you can pay it in easy monthly 

| payments after your training period is over. [Then 

lif you are short of living expenses we'll get you a part 
time job to *'earn while you learn’’. After gradua- | 
tion we give you lifetime employment service. | 

Right now I'm including extra training in IN- 
DU St RIAL ELECTRONICS at no extra cost, 

Mail coupon for my big = 
free book. Get the training | Also have facilities 
you need for a good electri- [0T Men with physi- 

cal job. WRITE NOW. | 

жа ша та аш ов он иш ип иш шш аш иш иш аш ша ов аш аш иш иш аш ай иш иш аш аза 
| Н. C. Lewis, President 

Coyne Electrical School, Dept.54-73, 

500 5. Paulina 5t., Chicago 12, 111, 

Send Free Book with Facts on Coyne, “Pay After 

| | Gradu: tion" Plan and extra Industrial Electronics 

| training now included. 


NAME 
ADDRESS....... — res —— HÀ 
CITY 


cal disabilities. W rite. 


Falls Tree— Cuts Log" 


Uses Power Take-off any trac- 


Easy on fuel. Thousands of satisfied users. Book and Prices 
Big labor saver. Low in Price. 


OTTAWA MFG. CO., D501 Forest Ave., OTTAWA, KANSAS 


esign ror 
ARC WELDING 


will save you many times its cost on your 
poem redesign projec fs, Order now, $350 


—— — —— — —_ 


DESIGNERS, ENGINEERS 
DRAETSMEN, METALSMITHS = 


NEW—100 clear and concise weld- 
ing design ideas gleaned from 
practical experience of others. 
Every idea clearly shown by draw- 
ings—easy to understand and ap- 
ply. If you are interested in 
welded design, you cant be 
without this book, nothing else 
like it, $3:50 Postpaid, 5 days 


approval, 


tor. Direct drive. Long stroke. Saws fast. Write for FREE 


» 52 Pages, р Ш 
ustrations. Complete 
fF manual and text 
book on Welding | 
Р, зёраѓаі- #000 j- 


Hobart Bros. Co., Box P-54, Troy, Ohio — 


DRAW for MONEY 


Be An ARTIST! 


PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 


Trained Artists Are Capable of Earning 
$30-$50-$75 A WEEK 
Use your spare time to prepare for a profit- 
able Art Career! Start training at home, now! 
ы 5 АЕ ES and interesting to study Art the 

A. wa COMMERCIAL ART, DE- 
ашнаш CARTOONING—all in ONE com- 
alete course, No previous Art experience neces- 
sary- — we teach vou step-by-step by our practi- 
cal home EY едо well-known since 1914. 
Write today information in FREE BOOK, 
"ART FOR PLEASURE AND PROFIT''— tells 
all about our course, material furnished, serv- 
ice— and commercial opportunities for you 
in Art. State age. 


WASHINGTON SCHOOL OF ART 
A Studio 135K, 1115-15 St., N.W., Washington 5,D.C. 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 

OUR RITUALS ARE USED THE WORLD OVER 


Send for free catalog of books and rituals for Masons, Odd 
Fellows, Knights of Pythias, Knights of Columbus, Elks, etc. 


EZRA A. COOK, Publisher, P. O. Box 796, SMA Chicago 90, III. 


PLASTICS "duse 

„ЛИ = : : ENGINEERING 
F t 

PLASTICS Get realy now Far (ie big’ тоем» репо: of 


yourself for a highly paid position in Plastics Industrial Engineering. 
Complete home training course now avallable. Send name and state age. 


OHIO INSTITUTE OF TECHNOLOGY, Box P-158, Greenville, Ohio 


; Learn the modern way. Locat- 
ed in the heart of the Plastics 
| Industry. School founded in 
| 1910. Write for booklet ''2''. 
| | W. Н. В, Williams, Pres. 


NEW YORK TECHNICAL INSTITUTE, 108-5TH AVE., NEW YORK 11, N.Y. 


MONEY IN RABBITS-CAVIES 


WE BUY and put you in touch with other markets. 
Catalog and copy of magazine 10е, Ог зепа 

25€ for Book Catalogand Price List and 28го, "= Subscrip- 
tion to the AMERICAN SMALL STOCK FARMER. 


OUTDOOR ENTERPRISE CO., BV55, PEARL RIVER, N. Y. 


New Desi ns int 


a 
ГЕ! 
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ъ% 
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hy 


Modernize Your Gun! Improve Your Score! 
Most durable grips made. Positively un- 
breakable! For Colt, Smith & Wesson, Hi-Standard. 
Ortgies, Luger & Mausers in a wide choice of beautiful 
designs in ivory, pearl, walnut, onyx, etc. Low prices. FREE 
CATALOG. Dealers Wanted. 


SPORTS, INC., (Mírs.) 2850 М. Clark St, Dept. S-5, Chicago, IIL 
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28 Buy War Savings Bonds and Stamps Regularly. POPULAR SCIENCE 


FREE TRIAL IN YOUR OWN HOME 


Used by Army, Navy, Other Government 
Depts., 200 Schools and Industrial Firms. 

Li 
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4 per MORE монгу FIELDS 
BIG OPPORTUNITIES | 


Here is the HELP YOU NEED... Now and After the War! 


DO ANY JOB.. 
EASIER... QUICKER 


"d 


Get ready to meet keener job competition, now and when wartime jobs are over. 
Get into one of these big opportunity fields. Big money and many other advan- 
tages await you if you prepare now. Неге is the help you need—EASY—QUICK 
—AT LOW COST. Thousands of men have already used these famous books. 
Beginners and experienced men alike have doubled and tripled their earnings 
with this help. You too, can now get the special knowledge you need for top pay, 
better jobs, or a business of your own. This is your GOLDEN OPPORTUNITY. 


REFRIGERATION [ 


AUTOMOBILE WORK 


SEND NO MONEY 


Select the Books 
YOU Need Now! 
We Ship C.O.D. 


15 
Million 
Refrig- 
erators 


Anywhere in U. S. 
and Will Refund 
Amount Paid if 


Not Satisfactory. F 
Repairs _ 2 
HELPS FOR fess | 
New тиш Non Ready AUTO BODY AND fe | World S Greatest 
Анан 000 Рын) I RAR, * AUTO BOOK 
408 Pictures — 17 Dia- in heen card toons Dem qum TES | | 
grams in Colors Makes aks Ре BE Cx" NEW 20TH EDITION 
All Refrigerator Service | Swners Sad ovis infor Shop [шш | | 
Mini inni 4 wants a baie ar the. AINE re New Material on Trans- 


Maintenance, Repairs 
Simple as A. B. C. 


THE BOOK OF THE HOUR 


No new refrigerators being made. None for 
years. Millions must be kept going. Owners 
will pay big for competent service which will 
be needed more and more. Get MODERN 
GAS AND ELECTRIC REFRIGERATION, 


the non-technical guide to all types of re- 


antee, Price $5.00. 


to be spent in keeping old cars 
looking new. Auto Body and 
Fender Repairs contains 5225 
pages, 232 illustrations. Cov- 
ers methods, tools, cte.. in 
ро simple language, Price 


The Famous DYKE'S 
CARBURETOR BOOK 


Best pay of all times for those 
who specialize in this work. 
The standard guide for a gene 
eration. New edition covers 
engine tune-up, ignition, car- 

buretion, 


frigerators and get your share of this new ae fuel pump, 
rofit. Get a job or start your own service puente VAIVGR eae 
usiness. This book will help you make ч 244 рарев, 
money anywhere. Sold on money-back guar- BEST DEM trations, 


vip 


HELPFUL BOOKS 
MODERN WELDING PRACTICE 


ase rna Ho d 
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Just published. Newest book on all types of 
welding and heat treatment of metals. Written 
by recognized specialists in traininz men for 
production jobs. 430 Pages. 277 Illus, Prac- 
ical and Non-Technical. Covers everything you 
need to know. Prepare for best pay jobs now. 
Price $4.00. 


SHEET METAL LAYOUT 


Makes sheet metal layout work so simple that 
anyone can learn, housands of men badly 
needed for this big-pay work now. 
this new instructor an 
part of all sheet metal work, 143 
carefully explained. Size of book 8S1l2x11 inches. 
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ELECTRICAL WIRING Complete practical instruction on 


every phase of house wiring in one handy volume. Goes further than Address ... 
most ooks on subject. Hand-book style. Gives National Electric 
Code. 400 pares, 669 illustrations, Electrical work will reach new 
heights after war. Get started now, $2.50. EHE Lean 
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Segoe eet err ees 


Even more after the war. 
get into the easiest, cleanest and best paying 
obs worked out_in drawings and 
Price $3.00. 


charges. 


Get 


Name .... 


E © 


Over a half 
million copies 
of 20 editions 
of Dyke's have 
been sold. 
Gives specifi- 
cations of old 
and newer 
CATS. 


missions, Trucks, Trac- 
tors, Diesels, Aircraft 
and Auto Engines 


Now with millions of cars necdin? 
repairs nud thousands of men needs 
ed to do the work, уои heed the 
famous ҮКЕ Auto Book more than 
ever before. Brand new 20th Edi- 
tion covers all principles, construc- 
tion, repair, adjustment, testing, 
troubles and remedies of all cars. 
World's bigzest book value $6.00. 


This big book, a complete auto library in one vol- 
ume, has 1483 pages—-4600 illustrations and dia- 
grams—weighs 6 Ibs.—equal to 4 ordinary books. 
Mail Coupon to: Goodheart-Willcox Co., Inc., 
2009 S. Michigan Ave., Dept. 35, Chicago 16, III. 


SEND NO MOWEY / 


GOODHEART-WILLCOX CO., 
2009 S. Michigan Ave., Dept. 35, Chicago 16, III. 


Send books checked. C.O.D. 
f any 


book is 


= =: à *» B à » *» à à b " = à ш 


= == 


Buy War Savings Bonds and Stamps Regularly. 


not satisfactory I 
and you will refund money paid you. 


oO Gre & Electric Refrigera- 
Ll acc epep ee ee ж 

D Dyke's Auto Book..... $6 

п Dyke's Carburetor Book. sS 


O Modern Welding ...... $4.00 O 


ete €" NW $ т 


Mail Coupon 


plus few conts 


I will рлу postman, 
days 


will return in 5 


O Electrical Wiring ....52.50 


$5.00 O Body and Fender Repair.53.00 
N 


5.00 ` OT LISTED 
3.00 O Aircraft Sheet Metal. . . 52.50 
Airplane Welding ..... $3.50 


O Shop Math. (2 vols.)..53.00 


If remittance accompanies order we will pay all postage charges 
under same return privilege, 
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Aviation | Career 


= of Tomorrow 
Start It at SPARTAN Now! 


SPARTAN'S superior specialized training can make 
you a top-notch aviation technician, ready for a life- 


к, career in the 

great post-war *''Air ~~. B. | 

een PLC Dé ihe ^R Be а Pilot i as 
most complete civil- A AGE e ON 
ian flight depart- 5» OF ч 
ments in the nation. 


Fleet of 18 modern train- 7 
ing planes. Excellent facili- 
ties; skilled instructors. 
Graduates now flying on 
every continent. 

SPARTAN offers you advan- 
tages obtainable at no other school 
of its kind. $2,000,000 in buildings 
and latest equipment. Gov't Approved: 
industry recognized. Outstanding Ca- 
reer Courses — Individualized instruc- 
tion and practical experience as you 
train for Commercial or Airline Pilot, 
Flight Instructor, Aircraft or Engine 
Mechanic, Aeronautical or Airline Main- 
tenance Engineer, Radio Communica- 
tions, Weather Forecasting, Instrument 
Technician. WRITE for new catalog $ eaa 
giving full details. State age and edu- Т | 
cation. Next semester starts July 3rd. f ; : 


CAPTAIN MAXWELL W. BALFOUR, 
- Director, D»pt. PS-54 : 
TUL OKLAHOMA | 


SCHOOL of AERONAUTICS and 
COLLEGE of AERONAUTICAL ENGINEERING 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
| АТ НОМЕ 


Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 and 50 make $10 to $20 in 
a single day giving scientific Swedish Massage and Hydro-Therapy 
treatments, There is big demand from doctors, hospitals, sana- 
toriums апа clubs, Graduates earn large full time incomes from 
these or in private practice in their own offices. Others make good 
money from home treatments given in spare time, Learn this in- 
teresting, money-making profession in your own home, through our 

home study course, Same instructors as in our 
nationally known resident school. You can win 


ж, 


independence and prepare for future security 
by qualifying for your Diploma. Course can 
he completed in 8 to 4 months. Many earn 


while they learn. Begin your training at once. 


Anatomy Charts & Booklet FREE 


Enroll now and we will include, at no extra cost, 
many neeiled supplies, Fit yourself to help meet 
growing demand for massage now and after the 
war. Send the coupon at once for complete details, 
Anatomy Charts and 32-Page Illustrated Booklet, 
FREE, postpaid. 

THE COLLEGE OF SWEDISH MASSAGE 
THE COLLEGE OF SWEDISH MASSAG 

Dept. 570, 100 East Ohio St., Chicago Il, lilinois 


Please send me FREE and postpaid, Anatomy 
Booklet and complete details on Home Training. 


Charts, 32-расе 


Nam 
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Buy War Savings Bonds and Stamps Regularly. 


MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY. 


FREE 32-page booklet tells all 
about this absorbing hobby for 
skilled tradesmen, business and 
professional men. Give yourself 
hours of Satisfaction and relaxa- 
tion building your own scale model 
railroad which performs and looks 
like the réal thing. It's easy and 
relatively inexpensive. Get started 
now, Send at once for our free 
booklet “Your Model Railroad." 


MODEL RAILROADER MAGAZINE 
DEPT. N MILWAUKEE 3, WISCONSIN 


en WARTIME PHOTOGRAPHY 


—while preparing tor sound future careers! Trained 
men and women photographers are needed now more 
than ever before. Qualify at largest, oldest school that 
has trained many of today's most successful photographers, Over 600 
N.Y.1.-trained men winning promotion, higher pay in photo divisions 
of Armed Services, Resident or home study courses, No classes, Start 
immediately. Big FREE book gives details. 


N. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 10 W. 33 St., New York 1, N. Y. 
AA ———ÓO Иа Ó———————————————— cd 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS, 32 years expert instruction 


—over 108,000 students enrolled. LL.B. Degree 
awarded. All texts furnished, Easy payments, Send 
for FREE BOOK — ''Law and Executive Guldance'' 


AMERICAN EXTENSION SCHOOL OF LAW 
B East Huron St., 


Dept. 41-5 Chicago, III. 


| Begin today, Write now for our Free Book, "How | 
to Become a Good Penman,” it contalns specimens 
and tel is how others learned to write in spare time. 
Enclose 10e for your name beautifully written and 
a pen pe aini suitable for shaded writing. Write today. 
THE TAMBLYN SCHOOL OF PENMANSHIP 
¥439 Ridge Building, Kansas City, Mo. 


WANT a permanent buai- 
ness profession of your 
own? Then become a foot 
correctionist. Earnings of 
men and women in this 
greatly needed profession 
run as high as $50.-8100, weekly after a few weeks home training 
—not medical or chiropody—easy terms, no further capital 
needed, no goods to buy. 49th year, Write for free booklet. 


Stephenson System of Foot Correction, 62 Back Bay, Boston, Mass. 


HIGH BLOOD PRESSURE 


A DANGER SIGNAL 
Often associated with Hardening of the Arteries, 
a Stroke, Paralysis, Heart Trouble, Kidney Disease, 


and other grave complications. Resultful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation. 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


. JOKE BOOKS 505 


ADULTS 


The kind they like, You willl be both a Riot 
and the Life of the Party with a set of these 
Pocket size Joke books. They are full of En- 
tertainment, Fun and Humor. A set of six 
books only 50c or a special assortment of 12 
books all different for $1.00. Print name and 
address, send cash or stamps to: 


TREASURE NOVELTY CO. | 
72-5th Ave., Dept. 1405, N. Y. 11, М. Y. 


all тобе children’s id grownups". Also mends tires, 
raincoats, boots—anything of rubber, leather, cloth. 


1 MEND THE HOLE for 


SPREADS on like butter. Dries tough 
^ overnight. Flexible. Non-skid. Water- 
proof. Won't come off —guaranteed. 
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Е: SOMETIMES seems that way, but plastics are not ex- 
pected to replace older materials in all industry. Instead, 
these synthetic products will be used where their specific properties 
give them an advantage in the final product. 


The possibilities of increased sales from the correct use of plastics can- 
not be overlooked, but these possibilities will be realized only through 
a knowledge of the properties of each material—its limitations as well 
as its advantages—its physical makeup and record in service. 


Plastics Institute offers a comprehensive, up-to-date source of informa- 
tion through its Home Study Course in plastics... composed of forty- 
four lesson assignments, complete with detailed, modern illustrations 
and samples of plastic materials. 


For complete information, mail the coupon for your copy of the FREE 
booklet, the “World of Plastics." It tells you about plastics in war and 
peace, the Plastics Institute Home Study Course, and the Executive 
Educational Program. 


1220-D Chanin Bldg. 626-D LaSalle-Wacker Bldg. 194 S. Alvarado St. 
New York 17 Chicago 1 Los Angeles 4 


MAIL COUPON FOR FREE BOOK 


Plastics Industries Technical Institute 


626-D LaSalle-Wacker Bldg., Chicago 1 © Dept. S-5 E 
Gentlemen: Please send me the booklet “World of Plastics'' and infor- a 
mation on your training program, 1 understand there is absolutely no 8 
obligation. 8 
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Prayer that Works + 


—Àhs Q both usefu prayer is 


f 


| tive.Andconsecrated 
| prayer is a sign, not of a 
Hy weak, fearful mind, but 
of a strong, sound, intel- 
if ligent, confident mind. 
M Praying is an art re- 


\\ and careful application, 
[| the same as needed for 
the successful achieve- 
| ment of any other un- 
|" dertaking. The require- 
|| ments are easy апа 
" simple but these re- 

quirements must be 

met earnestly and sin- 
. cerely. 

We cannot blame 
God if our prayers go 
unanswered. God is 
willing to give us 


Send for This 
F R E E B 0 0 K whatever we need but 
we must be receptive 


and do our part. A Bible statement reads: “Уе ask, and 
receive not, because ye ask amiss.” 

In cases where your own prayers may not have been 
favorably answered, you can usually trace the difficulty 
either to lack of faith or a wrong motive. Whatever the 
trouble is, it can be corrected. Faith can be developed. 
Wrong motives can be discarded and replaced with right 
motives. 


People often say: "If only I could BELIEVE." 


Belief is a quality of thought than can be AC- 
QUIRED by constant practice. It is easy to believe 
in something that you KNOW. For example, you have 
no trouble in believing that two and two are four. It 
is equally easy to believe in the power of God when 
you KNOW and UNDERSTAND what God is. On- 
tology reveals the real nature of God and explains 
your true relationship to Him. In the same way, 
Ontology reveals the true nature of prayer and ex- 
plains how you can develop vigorous faith. 


| 
| 
| li 
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ICE жыш rman? 


The Bible-promises concerning the effectiveness of 
prayer are positive and unmistakable. Jesus said: 
"Ask, and it shall be given you; seek, and. ye shall 
find; knock, and it shall be opened unto you.” 


Solve Your Problems Scientifically 

ONTOLOGY Points Out The Way 
The mighty force of prayer and how to apply 
power in solving human problems are explained in my 
new 24-page book on Ontology. I will mail vou a FREE 
copy of this unusual and interesting book if vou will 
send me your name and address. Please use the coupon. 


ALEXANDER KEENE, Dept. D-5, Sedalia, Missouri 


E | ‚ В 
gs ALEXANDER KEENE, Dept. D-5, Sedalia, Mo. 1 
1 Please send me а copy of your FREE book on : 
- Ontology. I understand that I am not obligated in ü 
g апу way. 1 
- Мате E 
i Print or Write Plainly Е 
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both useful and effec- | 


| quiring skill, practice | 


divine 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Hunters, save your valuable TROPHIES. p 


Mount ducks, squirrels, everything. Learn to 
TAN for leather and furs. Wonderful HOBBY 
Have a HOME MUSEUM.— BIG PROFITS 
mounting for others. INVESTIGATE NOW. 


FREE BOOK Wit Sams. W 


NOW absolutely FREE. WI TODAY. 


LEARN AT n | 
25 MOUNT BIRDS 


STOP RADIO STATIC 


The ALL WAVE radio filter is guaranteed to 
help you get perfect radio reception. Eliminates 
all hums, clicks, crackles, etc., caused by elec- 
tric razors, vacuum cleaners, motors and other 
electrical appliances. The ALL WAVE is a 
scientific and compact radio filter that can be 
used on any make electric radio. To connect, just put your 
radio plug thru the ALL WAVE's slotted opening and 
into any wall outlet. 15 DAY FREE TRIAL. Sent C.O.D. 
for $1.50 plus postage. Cash orders sent postpaid. Rush 
order—supply limited. Vogue Eliminator Co., 7759 8. 
Halsted, Dept. AW-410, Chicago, Ill. 


BP STUDY AT HOME 


' Legally trained men win high- 

er positions and bigger suc- 

cess in business and public 

a Liaw [ob eg a Dew than 

- ED --—J ver erore 

ant 5 headed by men With Ман traini nb 
More Ability: More Prestige: More Money 


а guide you etep by step. You can train at home 


duri: ng spare time, Degree of LL. В. Successful 
graduates in every section of tie Lj. 5. We furnish 
all text materia), including 14- volt ime Law Library. Low cost, easy 


terms. (et our valuable 48- page "Law Training for Leadership"! and 
"Evidence" books FREE. Send for them NOW. 
LaSalle Extension University, Dept. 583-L Chicago 
A Correspondence Institution 


DEVELOP 


. FASTER MIND 


A NEW 
with my MIND- -STIMULATOR; FIND YOURSELF and cash-in on your 
natural ability; discover your Creative Talents, hidden Opportunities and 
Earning-Power. FREE FOLDER write Self-Adv, Inst, Dept. A. 185w God- 


frey ave., Phila. 20, Pa. 


GENUINE и. 5. BARGAINS 

О. D. Wool Blankets (used). «93:05 
зей Late Issue Gas Mask Bags. .49 
u. y Pup Tents (used)... 3.50 
Slightly. Used ne We aaa Wheels with 
Axles, 56” 22 Ibs. $37.50 
| Thousands ef ОНАР bargains in military, 
‘outdoor & sport goods for hunter, farmer, 
scout, Send 10е for 32 page catalog re- 
turned with first order. 


and N SUPPLY CO. 
4784 LESTER ST. RICHMOND, VA. 


AAACIC LIQUID MAKE 


PHOTOS ABPEAR P. 


Оп Scarfs, Ties, Stationery, Et Etc. - 


Reproduce any snapshot on cloth, leather, 
Simply iy apply li nd. н rag Like mario photo fo арреага within d а 2 
broa yligh ess to * 

1 colors ei ye Complete te kit for 100 
photos only $1.29 а по money, just name. Pay 
postman $1. 29 plus few cents postage on delivery. 
Or gend cash with order and | get postpaid., (Canada 
£1.50 money order only.) Orde 


r today. 
L £ M Mfg. өк: Dept. 320 223 W. Breckenridge, Louisville 3, Ку. 
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TG DAYS" TRIAL 
M TRY OUR SIGHT TESTERS! Complete 
: UE your face with good coking Clase. glasses, 
= @ "PU SELECT for yourself 
from the many styles 


inourcatalogthe ones 
that look best on you. 


MON EY-BACK Guarantes! * 
Wear our glasses on trial Broken Glasses 


16 days—tf not fully satis- REPAIRED. Dr. of 
ñedyour money refunded. Opt. supervises. 


U. S. EYE-GLASSES CO., 1557 Milwaukee Ave., Dept. 5-42, Chicago 


POPULAR SCIENCE 


VIAL, To Prepare for а BRILLIANT PEACE-TIME CAREER 


IRERAFT DRAFTIN 


RYAN'S NEW HOME STUDY COURSE CAN TRAIN YOU IN SPARE TIME 
^ Aviation industry leaders at Ryan have proven with tested methods of instruction 
that they can and will train you thoroughly — yet quickly, in spare time. Courses are 


N7 easy to understand and do not require higher education or special experience. 
№ \N 


Get Into Essential War Work Now With a Peace-Time Future 
, n The Aircraft industry needs Draftsmen and Engineers now, but more important to 
Complete Aeronautical you, is that they will need them for years to come, for the Big Tomorrow in Avia- 
Drafting Outfit For. Men who today are ihor clerk; mechanic — men in uS routine jobs — 
, | will be important figures in the aircraft plants tomorrow, Why not prepare your- 

At No Exfra Cost! self for dis OE POTERIT s now is the tine. i шш. 


Included with your training, at 
NO EXTRA COST, is a complete 


Aeronautical Drafting outfit. 


WHAT TO D Send for Free book entitled "NEW HORIZONS OF 
There is nothing else to buy. The OPPORTUNITY." To save time, send coupon Air Mail. 
low Н. A. I. tuition price covers 


everything. puauemus | BP ef ш ип 8 0 3) киш иии B JI P BEI DIS 6C P D P [JJ 
: Ryan Aeronautical Institute, 
415. Lindbergh Field, San Diego, California. 
Gentlemen: 

Please send me your FREE 24-page book, "NEW HORIZONS OF OPPOR- 
TUNITY,” and full information on R. A.I„ including cost of training, and 
job opportunities. 
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1 ل‎ any inst =: 
G ET A REAL thrill out of music! 

Play the musical instrument 
you like best. Start right in with 
simple tunes, No tedious, old-fash- 
ioned drills and exercises. 

It's easy! Everything is in print 
and picture. You see every posi- 
tion and move. Thousands have 
been amazed at their progress in 
just a few short weeks. Nowthey're 
sought-after guests for every par- 
ty! Don't miss out on the populari- 
ty that is rightfully yours! 


Mail coupon today for free illustrated Booklet and Print 
and Picture sample that show how easily and 


quickly you can learn music at home. Just fe 
check instrument that interests you in coupon prit | 
below. U. S. School of Music, 85 Brunswick МӘ” YR. 


Bldg., New York 10, N. Y. 


»..10 go to College? 
.. Or to enter a Profession? 


(Such as Accounting, Architecture, Nursing, Dentistry, 
Teaching, Social Work, Osteopathy. Beauty Culture, 
Optometry, Embalming, Chiropody, Law, Medicine, elc. ) 


..or get an Office Position? 


"To get anywhere, you practically MUST finish High School 
FIRST. You can complete our simplified High School Course 
in SPARE time at home, as FAST as your time and abilities 
permit, Equivalent to resident school work—prepares you for 
college, pre-professional examinations, business, industry. 
Standard texts furnished. Diploma. Credit for H.S. subjects 
already completed. Single subjects if desired. Low tuition, easy 
terms. American School, Chicago, est, 1807—endorsed by educa- 
| tors. Finish your high school education NOW. Write TODAY! 


High School Course 
at Home „Мапу Finish іп 2 Years 


у EA Д Р ! ; Я 
| | | g American School, Dept. H546, Drexel Ave. at 58th St., Chicago 37 
FREE PRINT and PICTURE SAMPLE | Е Gentlemen: Send me FREE information covering special train- 
U. S. School of Music, 85 Brunswick Bldg. "New York 10, N.Y. | Ẹ ing in subjects checked below, No obligation on my part. 
Please send me Free Booklet and Print and Picture Sample. I would | - g Hoan tee Mfg. Ы Deattine lad Deni 
M play ا ا‎ p ert ا‎ have gr Ee E B Architecture and Building " for Men and Women 
Ei as 3 р Г] Automotive Engineering astics 
ШИ не Телог Banjo Clarinet аң | g O Business Management D) Private Secretary 
| x Г] Electrical Engineering [] Mechanical Engineering 
a C} Elec, and Gas Refrigeration Г] Aviation [7] Radio 
Name | и Air Conditioning Г] Salesmanship 
І ST 1 efe goo —— TÉ M [| Г] Railway Training Û Shipbuilding 
ü 
Street аы E REPE ERSTE EMER Aaaa asia SRI eA I ы ü Name ...... ааа кеа beeen E NM ажа ai aa E fan О ax 
Е Р 
City жалак See SEE NE DEPRE TERESE oe ee |. 1. аннан " L| Address s = -" ш s т= 5 m тш ee Bo B ш ош * à = ® = & = = т=ш= а: = ш = " 5» = P = а 
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HOME TRAINING FOR 


Machinists 


Beginners and old-timers rave over 
this easy war-time speed-up 


HONEY! m 
MACHINE SHOP' = = = = 


TRAINING COURSE | 


Total Price $12.50—Easy Terms 


Now for the first time the world 
of machinery is concentrated in- 
to a complete 3-volume course. 
Vitally necessary for all Machin- 
ists. Quick Training Course for 
beginners who seek good pay 
jobs in Machine Shop Work. 


HUNDREDS OF DRAWINGS 
AND TIME SAVING CHARTS 


This training at home is compara- 
ble to the practical fundamentals 
learned by resident students at fa- 
mous National Schools. Easy to fol- 
low and understand, Machine tools 
completely described and demon- 
strated, Measurements and Gauges, 
Drill Press operations. Milling Ma- 
chines, Shapers, Planers, Grinders, 
Blueprint Reading and Drafting. Hun- 
dreds of other subjects essential in 
your daily work leading to better pay. 


-— T ڪڇ‎ SS eee ee ee es 


National Schools, Dept. C-5 
4000 S. Figueroa Street 
Los Angeles 37, California 

Ship me for examination Modern Machine 
Shop Training Course, 3 vols.. plus gifts. 
Within 7 days I will either return shipment or mall you $3.00 and 
$3.00 a month until $12.50 is paid (final pavment $3.50), Save 
10%. Deduct $1.25 if you enclose cash ($11.25) with this coupon. 
Same return privilege. 


For tt 
Тт Drafting Lessons, Ma- 
chinist's Dictionary. 
Shop Mathematics Texts. 
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__ Include | Your zone number 


How to make a good 
living on a small farm 


Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE-the all-inclusive book by M. G. Kains, world's 
leading small farm expert—shows you how to select, how 
easily to run your farm successfully. 

Ihis book tells what kind of farm to rent or buy; how to 
choose it; finance it; what and how to plant; choice and care 


of livestock, poultry, bees, ^ — 
etc.; essentials of fruit and —À——— —ÀÀ 


vegetable growing; fertilizers ; 
irrigation; spraying; cultiva- 
tion ; harvesting ; storage ; sale 
of products and by-products. 
Every page packed with proved 
ways to make the small farm 
self-supporting—even profita- 


ble. Abundantly illustrated  . 
with workable plans and 

diagrams. Over 200 pages. 45 
Plan now to get 
away from city wor- 
ries, war shortages, 


am m: ш ш GE ш ш = os а 
GREENBERG: PUBLISHER PD 


high rents, infla- M 410-A Madison Ave., New York 17 й 
tion. Use this book B 2 Send me FIVE ACRES AND IN- Wi 

+1110, а postp 
wes ime P ae It u If not satisfied, I may return it a 
! ѕпеа, return g within 7 days for full refund. ü 
for full refund. ü [] Payment enclosed [] Send C. O. D. ü 
E NAME LL Tess X . E 

$ FREE 

Examination : ADDRESS — а й ааваа a вава ё а a 

CITY & STATE. pers a E a RR 


Buy War Savings Bonds and Stamps Regularly. 


@ ` MONEY- MEN: 


TRAIN FOR WAR 
AND PEACE 


Patriotism demands your utmost ability 
now: post-war problems will demand it in 
peace—the same training prepares for both. 
Ask about our spare-time training in Fore- 
manship, Industrial Management, Account- 
ing, Traffic Management, Business Law, 
Bookkeeping, Business Management, Steno- 
typy. Practical, condensed, low in cost. 
Write for FREE 48-page booklet. 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution | 
Dept. 583-R Chicago: _ 


I GUARANTEE TO INCREASE YOUR 


VOCABULARY 


OR REFUND YOUR MONEY 


A complete practical 
book form (ав given 
crease 


and simplified course—in 
in our Resident School) 
and Dri iden your vocabulary— 
$1.00 mailed | pi istpald, Results imme- 

Money back guarantee, Niagara School, 
| {75 B.L.E. Bldg., e ieveláud: Ohio. 


sw. ENGINEERING wx 


With A Chartered Educational Institution 


ciate 


Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting, 
Architectural, Steam, Aeronautical, Radio, Structural, Mining, In- 
dustrial, Highway. Petroleum, Marine, Chemical. 

Courses in ARTS AND SCIENCES: Philosophy: Education; Letters; 
Public Health; Medical Jurisprudence; Psychology; Sociology; Physics; 
Chemistry; Geology: Pol. Science: Theology: Law: Business and 


Commerce; Accounting: Mathematics: Statistics: Agriculture. 
McKinley-Roosevelt Incorporated, . 46 10- BC, Sheridan Road, Chicago 40 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS, 32 years expert instruction 
—over 108.000 students enrolled. LL.B. Degree 


awarded. All texts furnished. Easy payments. Send 
for FREE BOOK—‘‘Law and Executive Guidance'' 


AMERICAN EXTENSION SCHOOL OF LAW 
8E East Huron $ St. _ Chicago, mic 


TAMMER? 


This new 128- -page book, **Stammering, Its Cause 
and Correction," describes the Bogue Unit Method 
for scientific correction of stammering and stut- 
tering—succezsfu] for 43 years. Benj. N. ad nn 
Dept. 1861, Circle Tower, Indianapolis 4, Ind. 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


ART INSTRUCTION, INC., 5144 Art Instruction Bldg., Minneapolis, Minn. 
(Formerly Federal Schools, Inc.) 


, MECHANICAL DENTISTRY AT НОМЕ! 


To make Crowns, Plates, Bridgework, etc., for Den- 

tists. Easy practical way to learn mechanical dentis- 

ux at home in spare time. FULL EQUIPMENT OF 

OOLS AND MATERIALS INCLUDED WITH COURSE, 

terms. Writefor FREE BOOK about 

this money making profession that is not affected 
bv machine аге, 


MCCARRIE SCHOOL OF MECHANICAL DENTISTRY 
207 N. Broad St. Dept. 826 Philadelphia, Pa. 


Splendid opportunities. Preparein spare 
time. Easy plan. No previous experience 
needed, common school education! suffieient. 
Send for free booklet Орао! in Pho- 

tography'', particulars and requirements. 
American School of Photo re 
1315 MichiganAve. »Dept.1365,Chicago 


F ВЕЕ. \ 
THE PLASTEX Industry needs manufacturers on small 
Scale and for TE productlon of Lamp and Clock Stands, 
Art Goods and Novelties in Plastex and Marble imita- 
tlon. Experience unnecessary. c material makes regu- 
lar 10c store sellers. Rubber moulds furnished for speed 
roduction. Small investment brings good returns. 

ig chain store orders now being placed. Ambitious 


men have chance for real prosperity. Our e book- 
let will interest and benefit you. 


Low tuition. Eas 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Ау. Hew York 56, И.Т. 


Know — e Art of Tomorrow 


Machine parts and consumer products in 
increasing and endless variety are being 
made of plastics. Get the key facts—on 
materials, methods, and applications— 


you need, to “engineer successfully in 

FOR INDUSTRIAL USE plastics. Use this concise, authoritative 

| guidebook of working essentials—line 

| By Jobn Sasso up for tomorrow's opportunities for men 
229 pp. , illustrated,only $2.50 


who know plastics. 


Packed with clear explanations and data on plastie materials, proper- 
ties, working factors— molding methods— pointers on good mold design 
Causes and remedies of faults in molded parts— how to machine and 
finish plastic parts—kinds of plastics, advantages for different uses— 
etc.—practical treatment of essentials of plastic design and production. 


10 DAYS' FREE TRIAL. Read and examine book 
before purchase. Write name, address, and business for 
DESIGNERS 


reference in margin of this ad, and receive book on 
approval—pay for or return it in 10 days. For this 
Offer, write E, A, Kask, McGraw-Hill Book Co., 
990 W. 42nd St, New York 18, NM. Y. 


DRAW CARTOONS 


BIG MONEY" 


INVENTORS 
DRAFTSMEN | 


EASY...PLEASANT WORKI 


Let CHAS. H. KUHN, with 25 years actual expe- 
rience in drawing a daily newspaper cartoon, 
teach you how to create, draw and sell your work. 
52 complete lessons—one sent each week. Pro- 
fessional criticism on every lesson. Writetoday. 


Complete Course 
Only $7.50 


KUHN SCHOOL OF CARTOONING 


420 MURPHY BUILDING Dept. 5. INDIANAPOLIS 4, INDIANA 


INDIANA TECHNICAL COLLEGE 


Engineering degree in 27 months. Aeronautical, Chemical, Civil, 
Electrical, Mechanical and Radio Engineering, Govt, approved 
ground school courses. Prep courses, no added cost. Large industrial 
center, Earn living expenses, Enter June, Sept., Dec, March. 
doe 654 E. Washington Bivd., Fort Wayne 2, indiana. 


Write for my Free Book, “How to Become 
an Expert Рептап,'° which shows what oth- 
ers have accomplished by taking my Course. 
Encloge 10c for one of my Favorite Pen 
Points and your name with а beautiful flour- 
ished bird written on a card. Write today. 


T. М. TEVIS, Box 25R, Chillicothe, Mo. 


SERVICE MECHANICS COURSE 

Learn at home—how to start 

your own repair shop on little 

apital. No previous experience needed. Common school education 

client. Splendid portunity for older men. Prepare now for 
uitat the war. FREE "n ustrated booklet, 


MECHANICS TRAINING SCHOOL, Dept. S-4, 4701 W. Pico, LosAngeles 6, Calif. 
ا‎ mter ee 


LEARN makina CARTOONING 


MAKING 


IN SPARE TIME — by Easy Picture Chart Method 
Same Simplified Method that has helped train creators of 
"Terry & Pirates,'' ''Freckles,'' ''Out Our Way, “W in- 
nie Winkle.'' ‘‘Reg’lar Fellers,’’ **Strange As It Seems,’ 
uThe Nelghbors.'' and many others. Earn while learn- 
ing. Send 10c for Picture Chart (to test your ability), 
and full details, (State age.) 


THE LANDON SCHOOL, 4425 National Bldg., Cleveland 14, Ohio 


Short Cut Mathematics 


COMBINED WITH 
hractical Mechanies Simplitied 


NEW 2-in-1 reading course! Now you can learn the 
speedy, simplified system of calculation used by 
draftsmen, engineers, accountants, ‘‘master minds'' 

on the stage. Learn easy way to multiply 4 figures 
by 4 figures without using old-fashioned multipli- 
cation; add long columns of figures this lightning 
short-cut method, Learn horsepower, slide rule, 
micrometer, logarithms, wood measure. 
ete., etc. 
answers. 


puzzles, 
Large illustrated volume complete with 
Only $1.00 postpaid. Satisfaction or re- / 
und, Amaze friends with your magic-like 
mental powers. 


U4 3 Completedetails..mail coupon TODAY! 
! NELSON CO.. 221 £. Wabash Dept. E-304 Chicage 


Please send free details about ''Short-Cut Mathematics 
| and Practical Mechanics Simplified.'" No obligation. 


JACEE nu uuoa uum me d e wi ша ae m wr шара 1 


Buy War Savings Bonds and Stamps Regularly. 


Evidence of [nvention"" form 


WILL HELP TO 


SHAPE OUR LIVES 


AFTER VICTORY! 


HINGS that men have 
dreamed of .. and 
figured might be 


achieved ten, twenty 
years hence . are in 
the minds of inventors 
NOW . . and will þe- 
come realities when the 
war is won. Revolution- 
ary developments in radio 
the miracles of the 
electronic tube . . . wil! 


come into being. along 
with the host of those 


indispensable ‘‘little 
things" such as have in 
the past made fortunes 
for their originators To- 
day is the time to prepare 
for tomorrow! 


VICTOR J. EVANS & CO. WILL HELP 
YOU PROTECT YOUR INVENTIONS! 


For nearly a half century, this great firm of Reg- 
istered Patent Attorneys has been helping men 
just like you. They offer advice оп just how to 
ко about getting a United States Patent...the 
valuable monopoly that gives you “exclusive 
right to make, use or sell" your invention. Pro- 
fessional inventors invariably secure their pa- 
tents through a Registered Patent Attorney. . 
follow their example . .. it's the surest, most 
successful way! 


GET THESE 


FREE BOOKS 


64 pages of facts. illustrating 
and describing 115 mechanical 
pasen eie н ЫЫ е sten-by-step pro: 


NOW is the time! 


When the war is won and man- 
ufacturers push and shove to 
get new peacetime products in- 
to the hands of an eager buy- 
ing public. your invention mav 


lure on how to ке t your pat- be more valuable than vou ever 
| ey | marke i ical nints on dreamed possible. Use this 
Enti ҮА inv. sant Siti Cork Diet "priority-time recess'’ to pre- 
mathway to suecess in inv ven- pare and prosecute your patent 
tion. Free offer so includes 


now so it will be ready when 
the great day dawns! 


SEND — TODAY! 


VICTOR 


5m 


VANS & Co 


"A, та Sell an 


ChucwE NTPR s 

REGISTERED PATENT ATT'YS. B8 

Main Office, 840-E Merlin Bldg. E 

1 WASHINGTON 6, D. C. E 

| E 

! Please send me your books, '*Patent Protection”? E 

L and ‘‘How to Sell an Invention''— also Important E 

i "Evidence of Invention" form, without cost or obligation. 8 

! 8 
I 
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Bernarr Macfadden, founder and orig- 
inator of Physical Culture Magazine— 
now again on sale in a new format at 
all newstands. 


Qut 


HELP YO 


SAVE YOUR HAIR! 


No Magic Tonics—No Cure-All 
Just Plain Common Sense 


Is your hair beginning to thin, fall out, turn gray? Don't re- 
sign yourself to being bald, unattractive, ol looking until 
you have read Bernarr Macfadden's "Hair Culture". Recom- 
mending no cure-alls, no magic salves, but merely applyin 
principles of healthy living, this 210 page book is chock fu 
of down-to-earth common sense based upon an intimate 
knowledge of the natural bodily functions. 


Forty years ago, Bernarr Macfadden started to become bald 
but today bis wavy bandsome bead of hair is the envy of men 
and women, bell bis age. Learn from his experience. Get his 
book on hair culture today. This may be just the advice you 
have been waiting for. Clip the coupon now! 


SEND NO MONEY 


Merely pay the postman $2.00, plus $.15 for postage and 
handling charges. Or, if you send your check or money or- 
der for $2.00 with the coupon, we will pay postage and 
handling charges for you. 


SOLD WITH A MONEY-BACK 
GUARANTEE 


Macfadden Foundation, Dept. 435 
535 Fifth Avenue, New York 17 IN. Y. 


Please send me "Hair Culture”. [ ] I will pay the postman 


$2.00 plus $.15 postage and handling charges. enclose 
$2.00 (check or money order). 

Name 

Address 

City State 


LEARN MEAT CUTTING 


РЕЧ 


Get the ertra profit a REAL Meat Department 
brings to your store. Know how to figure percent- 
age- -COUT MORE PROFIT--merchandise. Be an 
EXPERT Meat Cutter and get the ertra earnings 
of an expert, HOME STUDY course for Owners 
and men ani women—beginners or experienced— 
| employed in groceries and meat markets. Guar- 
anteed. Endorsed by leading meat men. Diploma. Instructions based 
on Jí years’ erperienee and acientific training methods used at famous 
National School of Meat Cutting. Send for FREE Bulletin. No obliga- 
tion. No salesman will call, 
, National School of Meat Cutting. Inc., Dept. 020, Toledo 4, Ohio 
| Send me your FREE Bulletin. (No Salesman Will Call) | 


Cot a HOT idea? 


OR A SWELL GADGET? 


Let's get together—our Engineering and Production 


Staff and our Unlimited Financing will develop and 4 
promote your brain-child for Р. W. P., and arrange | 
for patent. You are fully protected Specializing in 

3 Plastics, Electronics, Metal or Wood. Write Today. 


ADDRESS DEPT. BOX 2745, KANSAS CITY, MO. 


> THERES 


em MONEY 
=, IN 


RAYE BURNS will teachyou HOW to CREATE ORIGINAL » 
CARTOONS at home that you may SELL! Course contains E = £s 
26 > 


.* 
essons and over 600 illustrations. AI] for Only.. 


Send name and address for free details. 
RAYE BURNS SCHOOL, Dept. 8, Box 1298, CLEVELAND 3, OHIO 


ARMY-NAVY BARGAINS 


Shot gun nipples, 4 for $1.00 
Flints, assorted, 10 for 1.00 
Eagle buttons, old style, 6 for .25 
Cartridge belt, cal, 30 double row .60 
Leather belt, black, bar buckle 45 
Watering bridle, bit and reins, black 1.00 
Erag rear sight Model '92 1.00 
Harness shackles, 2!4 x 1 inch, 10 for ..1.00 
Special circular showing these and many other articles mailed 
for 3c stamp. 

FRANCIS BANNERMAN SONS, 501 Broadway, N. Y. 12 


EYEGLASSES BY MAIL? 

SLOWA 16 DAYS TRIAL 

d 3 КЕЕ erue 

ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street pre 
CHICAGO — ILLINOIS LAU 


IF COMFORT HAS 
BEEN A LUXURY 


'ASTHMA 
RELIEF 


A Modern Inhalant Method for Relieving the 
Symptoms of Asthma of Non-Cardiac Nature 
and Hay Fever 


Breatheasy 


Money Back Guarantee 
Send for Free Book, Dept. PS 


BREATHEASY DISTRIBUTORS, INC. 
OF DELAWARE 


"iei, Heap i I tnnt Н: | 65 Cedar St., Seattle 1, Washington 
Name...... xxv Ve e EA Ee PES ELE eic DEM E EE * CAUTION: Read Literature Thoroughly and Use 
E RES Eur E A A waa e а E EE ze This or Any Similar Product Only As Directed. 
City and State e rs eer J — i 

36 Buy War Savings Bonds and Stamps Regularly. POPULAR SCIENCE 


Can You Pick Out 


the duplicated 
FINGER PRINTS? 


Try T Now: 


Ee T SON 3 \ . \ 
Which 2 Match? SES 


It's pleasant, profitable, exciting and fascinating to 
know modern Crime Detection Methods. I have taught 
thousands of men and eren this splendid profession. 
You, too, can become 


FINGER PRINT EXPERT 


Of course, there is much more to it than merely 
matching up finger prints, but it is wer difficult to 
learn through practical I.A.S, instruction. 


You can learn at Home! 


Devote part of your spare time in preparing for an 
"after-the-war' job of real responsibility, where the 
starting pay is good and employment is steady. 
Over 53% of America's identification bureaus employ 
ILA.S. graduates or students. 


FREE! “THE BLUE BOOK OF CRIME”’ 
B It tells about many of the most inter- 
esting crimes ever committed, and how the criminals 
were brought to justice through the very methods we 
teach. At a small cost you can get started in this 
important study without delay. Write for this Book 
today! (Sent only to persons stating age.) 


INSTITUTE OF APPLIED SCIENCE 
Dept. 1365, 1920 Sunnyside Ave., Chicago 40, III. 


PATENT YOUR IDEAS 


SEND FOR PREE BOS) کے س ارد‎ 


CARL MILLER. Resictered Patent Attorney 
Former Member Examining Corps U. 5. Patent Office 


WONDERFUL NEW DEVICE 


guides your hand; corrects your writing 
in a few days. Big improvement in three 


3 
| p 


= AN A 


hours. No failures. Complete outline 
LZ FREE. Write C. J. Ozment. 
ТА Dept. 35 St. Louis, Mo. 


MASCOT SLIDE RULE <= 


HERE IS YOUR SUCCESS CHANCE 
BE A 


| RADIO-ELECTRONI 
TECHNICIAN 


SPRAYBERRY TRAINS YOU QUICKLY 
FOR WAR AND PEACETIME WORK 


YOU GET A DUAL-PURPOSE RADIO SET 


The offer I make you here is the opportunity of a lifetime. It’s 
your big chance to get ready for a wonderful future in the swiftly 
expanding field of Radio-Electron- 
ics INCLUDING Radio, Television, 
Frequency Modulation, and In- 
dustrial Electronics. Be wise! NOW 
is the time to start. No previous 
experience is needed. I supply you 
with Radio Parts which you use to 
gain  pre-experience in Repair 
work. These same Parts are used 
for testing and for Signal Trac- 
ing, etc. 


PREPARES YOU FOR A 
BUSINESS OF YOUR OWN 


s.. « Or Good Radio Jobs, Civilian or Military 


The Sprayberry course starts right at the beginning of Radio. 
It gets the various subjects across in a clear, simple way. I make 
it easy for you to learn Radio Set Repair and Installation Work 
by practical, proved, time tested methods, I teach уоп how 
to install and repair Electronic Equipment. Soon you'll be quali- 
fied for а good paying job in one of the nation's Radio plants 
doing war work OR, if you enter the Army, Navy, or Marines, my 
training wil help you win higher rating aud better pay. 


E | READ WHAT GRADUATE SAYS! 


"Wins Out in Army Test" 


"Since 
dio I have 


FULL RADIO SET 


I completed your elegant Course in Ra- 
been drafted into the Army and put in- 
to the Signal Corps. I had 
to compete to get the job 
I now hold and ns result 
of my training with vou, I 
made the best grade and 
got the job, The point I 
am driving at Is if it hadn't 
been for your thorough 
course in Radio I would 
probably be peeling pota- 
toes now, I recommen 
Your training to all be- 
cause it is written in lan- 
guagethat the averare lny- 
man can understand.''— 
ARCH PLUMMER. JR.. 
Fort Meade. Mtl. 


GRASP THIS OPPORTUNITY ! 


" TY 
1 events! T 


i B 
Fits the pocket. Quickly soives any problem NEC A : M A | L C ° U BE Q Ni [| 
in multiplication, division, proportion. Gives i aa i M 
the square, the square root, logarithm and SPRAYBERRY ACADEMY OF RADIO а 
reciprocals of all numbers. Trig scales give f F.L. Sprayberry, President 
sines and tangents of numbers. Fine black 1 Box 5002Е, Pueblo, Colorado. 8 
graduations on white celluloid. Price in 8 Please rush my FREE copy of "HOW TO MAKE MONEY іп Ё 
fabricoid case $1.00, in leather case $1.25. I RADIO. ELECTRONICS and TELEVISION." ii 
Money back if not satisfied. Special offer I | i 
to agents and dealers. g Name. oe een n n nn Age... Q 
MONITOR SLIDE RULE | Adarê " 
6" Dia. Made in white Vinylite. Same scales as RAGES exacti WREST HRC RGA AA 
Mascot Slide Rule. Without case, $2.95. Leatherette IEEE ЭЛЕТТЕГИ ЛИЛ cant a r > SES E a 
case 75c. additional. | (Mail in plain envelope or paste on penny postcard ! Ё 
TAVELLA SALES CO., 21-F West Broadway, Mew York 7, М.Ү. ——— rrr T TI 
MAY, 19) Buy War Savings Bonds and Stamps Regularly. 81 


P AMAZING ADDING MACHINE 


Can Be Carried in Vest Pocket—yet Handles 
Totals up to $99,999.99 


ONLY $950 POSTPAID 


-—-——— Leatherette Case 


ABSOLUTELY ACCURATE 


Not only adds, but can be used to Subtract, 
Multiply, and Divide. STURDILY CONSTRUCT- 
ED, with metal front and back, yet welghs 
only 5 ounces—so that it čan be conveniently 


* 


теа т! 
| седи 


: pi | carried in pocket, as well as used in office, 
чен ei CM s ~_ » shop and home. ... Useful to business men, 
ы oM Sl —) Industry is clamoring for J accountants, students, everyone, . . Worked 
Ww cac pu. more draftsmen for the | - with a touch of the finger. 
ы > job can't start until plans are — ADDITI : | 
drawn. Buildings, airplanes, machines, [enar DITION SEND NO MONEY 


. tanks. bridges, all start on the draft- 

ing board. Led es s no wonder that every good gaaman 
as a fine jo es, more draftsmen are neede 

pay is go and the opportunities for advancement great. charges (saving you 40c). 


Learn at Home in Spare Time LEE'S SPECIALTY CO., Dept. PS-1, ssisses” 2" 


| ENGINEERING, Broadcasting, Serv- 
Begin now to turn spare hours into money. Be a draftsman, icing, Electronics, Aviation E Marine 
the connecting link between a mechanic and an engineer. & Police Radio taught thoroughly. 


Enjoy the wonderful opportunities for promotion that exist 48 weeks’ Engineering course equiv- 
have to leave your present job whilelearning. Usesparetime. | alent to З years’ college radio work. All expenses low. Co- 


American Schal, Dept. DDG, Drexel Ave at SOU Street, Chicago 37,11, | Valparaiso Technical institute. Dept. 503 Valparaiso, Ind. 


American School, Dept. DD546, Drexel Ave. at 58th Street, Chicago 37, Ill. 
Inventions Wanted 


Mu Met hain a Just send name and address, Then pay post- 
| К VISION man $2.50 plus postal charges on dellvery. 
Or send $2.50 with order, and we pay all 


Gentlemen: Send me FREE information covering special] train- 
ing in subjects checked below. No obligation on my part, 


D Drafting and Design [] Electrical Engineering 
С Ls men and doris sd Den, REI нне 
ost Accounting for Е. Е choo urse | 
Г] Architecture and Building Г] Plastics Patented or Un patented 
Automotive Engineering Жени оа neering iem 
Business Management Aviation Radio Inventions can now be safely sold without patenting 
Railway Training П Shipbuilding expense. If you have a practical, useful idea for sale, 
N either unpatented or patented, write today! 
РРР ees wk SSS CHEESE ва не ë es S & à вава ш ш | ۴ 
| Chartered Institute of American Inventors 


Dept. 3, 631 Pa. Ave. №. W.. Washineton. D. C. 


| My Personal 

| | | service assures 
| strictest confi- 
dence on all 

| үзүк WE 
| | > pe | roblems. Sen 

| PERSONAL SERVICE me s e" - 
rawing, о 


sketeh and description of your invention, and $5.00. I will make a 
| seareh and report promptly as to its patentability and send you a 
| Copy of my 72-page booklet. Or, if you prefer to read my booklet 
| first, write today for FRED сору. Registered Patent Attorney. 


L. F. L. F. Randolph, 340-D Columbian Bldg., Washington, D.C. 340-D Columbian Bldg., Washington, D.C. 


PATENTER 


AND TRADE MARKS 
Registered Patent Attorneys Since 1875 
Write for Free Book and "Certification of Invention" form 


427 SNOW BUILDING, WASHINGTON 1, D. C. 


FREE BOOK On Colon| 


AND ASSOCIATED AILMENTS 


DON'T WAIT UNTIL THE WAR IS OVER! 


' Since 1929 Curtiss-Wright Technical Institute has been spe- 
cializing in modern, progressive training for Aeronautical 
| Engineers and Master Aviation Mechanics (no flying 
involved). Prepare now for your Aviation Career. 
BE READY! The opportunities are great today | 

and will be much greater іп tomorrow's Age of 
Flight, ACTI 


CURTISS 
TECHNICAL 


WRIGHT 
INSTITUTE 


GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 
(LOS ANGELES COUNTY) 


MAIL THIS COUPON TODAY! 


Registrar, Curtiss-Wright Technical Institute, Grand Central Air 
Terminal, Glendale (1), California. Please send information 
and profusely illustrated catalogue on Aviation Training. FREE 
è.. without obligation ,.. Dept. PS-5 


WName___ Birth Date 
o ص‎ C C REQUE EE 


те йты with colon and rectal D QUDIe, o 
Ci n | stomach conditions, write today for large 122- 
itg State | page FREE BOOK. McCleary Clinic, H57) 


Ims Blvd., Excelsior Springs, Mo. 
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INTRODUCING-Neu Victory Model 
`n HANDIWELD ELECTRIC | 


| g in amona. PLUGS INTO 
o —8——23 LIGHT SOCKET 


SS 

a Victory Model Handiweld 
Arc Welder operates from = 
А volts, А.С. or D.C. current same 

A as other arc welders higher pricam: 

4 generates tremendous heat to weld 

all metals. Not a toy welder that 


uses carbons, but actually AN 
standard coated rods—sizes 
1/16" and 3/32". However, 
due to Priorities a generous 
] supply of 1/16" rods only are aA 
^ supplied with the welder. 
Guaranteed not to burn out. 
== Repairs fenders, auto bodies, 
radiators, machinery parts, etc. 
Take Victory Model Handiweld 
anywhere to job, operate right 
from light socket. You'll find a thousand uses for this 
welder around your home, garage, workshup. Also in 
arages, factories, repair shops, tin shops; mechanics, 
inventors, plumbers, farmers, etc. Order a ‘Victory 
Model''" Handiweld now. SEND NO MONEY. We'll rush 
one to you with rods, helmet, operating instructions, and all neces- 
sary parts with the exception of a large jar and а small piece of ex- 
tension cord; these most everyone has. Pay postman only $1.95 
plus a few cents postage. If not delighted return Victory Model 
Handiweld in 5 Haya, dram receipt and money paid for it will be 


refunded promptly. sh your order now. 
Cincinnati, Ohio 


KUMFY PRODUCTS Dept. D-205, 


d number of mighty interesting and in- 
ат books—Profusely illustrated, easily 
understandable by anyone. 

The Drama of Chemistry, by Sidney J. French, Ph.D 
Stars and Planets, by Donald H. Menzel, Ph.D 
Energy and Matter, by Charles B. Bazzoni, Ph. D 
Page size 6" x 9", average 156 pages. Dark red cloth 
binding. Regular value $1.75, Money back 
guarantee. Special Price, postpaid, each 


UNIVERSITY SOCIETY, Inc., 470 4th Ave., New York 16, М. Т, 


| fun PLASTICS 


What will happen to your war-time jobs when 
peace comes? Learn Plastics NOW! New, thrill- 
ing. profitable, uncrowded Industry. Your op- 
portunity. Home study and resident courses, 
First Plastics school in East with complete 
Study and Lab. courses. Write Dept. 5 
TODAY! State are 


BOSTON TECHNICAL INSTITUTE 
SCHOOL OF PLASTICS 


à 210 COMMONWEALTH AVE., BOTTOM, MATS. 


| Artistic pins, rings and emblems. 
Finest quality. Reasonable prices 
from 55c up. Write rera ws 0, 


7, Tan SKINS, make up FURS 


Be a Taxidermist. Double zone hunting fun. We 


$ va you at Home. Mount Birds, A nimals,Fish, 
A Heads, сопор TAKE MONEY. Monet ER: ‚ Decorate 
"s A ome nn en 
SP NEE Big profits in spare time. "WRITE. TODAY. 


Hunters: get; pictures in FREE BOOK 
Now Free. nd post card, State your AGE. 


IWAN NORTHWESTERN SCHOOL OF TAXIDERMY 
\ Dept. 3395 Omaha, Nebraska 


MAY, 1944 


The restrictions on the manufacture of 
electrical home appliances has greatly in- 
creased the need for and earnings of skilled 
home appliance repairmen. Always a good 


business, today ELECTRICAL  APPLI- 
ANCE REPAIRING is one of the most 
profitable occupations that the average me- 
chanically inclined man can turn to. On 
many types of repairs it is usual for a re- 
pairman to charge on the basis of $5.00 to 
$6.00 an hour! Work as many hours as you 
wish—a home appliance repairman is his 
own boss. Operate from your garage, base- 
ment, vacant store, etc. 


If you are mechanically inclined—can hold and 
use tools—you too can be a big money-earning 
home appliance repairman. Age is no barrier— 
nor are minor physical handicaps. Learn how 
to repair refrigerators, vacuum cleaners, wash- 
ing machines, motors, ranges, etc., etc, Our 
course is written in simple. easy to understand 
language, profusely illustrated with drawings 
and photography showing you step by step what 
troubles to look for and how to repair them, Ex- 
plains and gives you а working knowledge of 
electricity, welding, nickel plating, etc. Shows 
you how to build power tools you may need 
and how to solicit ànd keep business coming to 
you. Not a complicated ‘‘theory course" but an 
honest to goodness course written by and used 
by repairmen the country over. Price of course 
is so low that the savings on your own house- 
hold appliance repairs will quickly pay for it, 
Prepare NOW for a real future, 


Mail Coupon for 


CHRISTY SUPPLY СО, 
2835 N. Central Ave., Dept. D-1601 
Chicago 34, Illinois 


Please send me all the facts about America's 
Fastest Growing Industry—Electrical Appliance 
Repairing. 


Name, BRRRERRRARARRERANRRARASEESSIARERRSSASZERSISESSTESSRERSRISRESRE OnESPRRREXANASERGARZSRESERPEE-EEA 
Add ress зазанааашав iiid РТТ РРГРГГГРТГГІГГГГІ" РТ ТЕ 


CHT eret vib EE Den MB. a Sia SEE 
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HOSPITAL and DOCTOR DO EXPERT ELECTRICAL WORK 
BILLS RANDI: DJ wlth Crofts Tne liner элире md in- 


lating circuits, working with motors, 
generators, transformers, batteries, 
etċ., handling lighting jobs, distribu- 
tion jobs, trouble-shooting, repairi-- 
you can do scoreg of practical electri- 
tal jobs, easier, quicker, better, with 
the aid of this detailed reference and 
study guide . . . Covers everything 
from fundamentals of electricity to 
remedies for electrical equipment 
troubles, 10 big sections: engineer- 
' | ing vadat ase in simple language: 
| how to do wiring according to the Code: worked-out 
Сану а сору illustrative problems; hints, cautions, data from ac- 
ос ЦЕ tual practice. Thousands of men used earlier editions 
on the job. to improve their skill and earnings. You can too. 


10 DAYS’ FREE TRIAL. Head and examine book 1600 pages 
before purchase, Write name, address, and business of rules, deserip- 
reference in margin of-this ad, and receive book оп tions, methods, 


approval—pay for or return it in 10 days, For this M Sain nd Мы 


offer, write E, A. ra a? ane Book Co., grams, Price only 
340 W, 42nd St, N. Y. $5.00 


E POLICY t а costs about 


Hospital and Doctor Bills 
up tao 


Don't go into debt when 


£6.00 Each Day $ : н = | 
Sickness or Accident strikes, YOU CAN GE 
rhe ed рен 210 Be prepared—protect your- | HOW Г Г | 


self NOW! This дере ndable 

H ospitaland Doctor Expense 

Policy PAYS YOUR BILLS | 

FROM THE VERY FIRST | 

| DAY exactly as provided. 

Any recognized Hospital and 

any Doctor may be selected. | 

Policy issued to Individ- {you 
| 


Adults up to 99 daya 


$25 Each Week 
LOSS of TIME *300 


[rom work up to 12 weeks 


DOCTOR $135 


К xX DENSON 


105 


ual or Family. No Ted tapê 


| LoSSof LIFE S1000 —no medical examination 
Many other libera! —no agents. Write today! 
enefita, All раво George Rogers Clark Casualty 


ШШ cited in Ройс. Ml Co., Rockford, Ill. Dept. 3530 
[— — — MAIL COUPON NOW!'— — — —] 


George Rogers Clark Casualty Co. Dept, 35: i? 


Rockford, Illinois With parts hard to get, and 


skilled mechanics in war 
jobs, the only way you can 
make your car outlast the 


| Please rush FREE information about Hos- 
| pital and Doctor Expense Policy. 


Name ‘ia B B = WF wm mw = m Е m w- ma m» " m wm mW" == m» mà W b à B m b b m» m в а F s 


war 15 tO be your own mle- 
‘banic / 
Адййгева ...„«»е4ег КООРИА TOUT E i ! 
| iz Here at last is a new book, 
Бы E HinbB..oriure24297925255972972 еа aw published by POPULAR 


SCIENCE MONTHLY that 
shows how to do your own 
repairing im your spare lime. 


SAVE MONEY ON Shows how to keep every- 


| thing from radiator cap to 
tail pipe in perfect running 
order! Most complete home 
service manual for auto own- 
ers ever published! 


LOWER PRICES on ALL STANDARD BRANDS 256 PAGES—11 CHAPTERS 
Luckies — Chesterfields DIAGRAMS 
Camels — Philip Morris үгө Sune аот го сео аре 
Old Golds—Dunhills 

Pall Mall — Tareyton 


carburetor, spark plugs. How to stop engine knocks, save gas; 
care for your battery, starter, clutch, generator, steering gear, 
Kool —Raleigh —Fatima 
Viceroy — Sheffields 
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knee-action mechanism, lights, tires, cooling system, muffler: 
how to test your transmission, rear axle, bearings, springs, 
front-wheel assembly. How to build your own motor tester, 
ignition tester, danger meter, growler, car-exhaust analyzer, 
How to do a really professional paint job... and hundreds of 
other money-saving ideas and suggestions. 


SEND NO MONEY NOW! 


Even though books of similar size ES sell for $2.50 or 
more, to make new friends, the AUTO OWNER'S HOME 
SERVICE MANUAL is miraculously ER at only $1.98. You 
needn't send a single penny to examine your copy. Just tear 
off and mail the coupon below today, while our limited supply 
of books lasts. Satisfaction guaranteed, or money back! 


н зии.) 


MAIL THIS COUPON TODAY 


POPULAR SCIENCE MONTHLY, Dept. 54, 353 4th Ave., New York 10, N.Y. 
Please send me the AUTO OWNER'S HOME SERVICE 
MANUAL. I will pay the postman only $1.98 plus a few 
cents postage on delivery, You guarantee complete satisfac- 
tion or I may return book in 10 days for full refund. 


Carton of 


Regent — Fleetwood 10 Packs 


© We cerry an extensive line of 
other Cigarettes and Tobacco;. 


PERFECT ARRIVAL GUARANTEED! 
Minimum 3 Cartons WAR NOTE 


Include Postage as follows within 150 miles: Her all Draldi 


e For 3 Cartons lle * Add 1с for each ред are avail- 
additional carton over first 3. able at all times 


Distant orders requira extra postage, es Prices sub- 
SHIPPED SAME DAY TO ANY OF 48 STATES ject to change 
ON RECEIPT OF CHECK OR MONEY ORDER without notice. 

Thousands of Satisfied Customers. 
This is our 25th Year in Business. 


WRITE FOR COMPLETE PRICE LIST а 
e ILVER ROD |, —————— ЦЕ 


if you enclose $1.98 with this coupon we pay postage. 
add 50c for Canadian orders 


Ё Dept. F, Five Corners Post Office, Jersey City, N. J. 
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Built to U. 


Speicis 


NO 


PRIORITY 
"ES “yy 
jones Hit Not toco Pau H Hox n 
at : )01 Kit! Not since Pearl Har- | 
bu bis ers. been anything like it Almost 


available! There wouldn't be now except | 
that a limited quantity has been released for 2 Feet Long! 
civilian use. Built to U. S. Navy specifications! And built like a battle- 
ship—so well made that a 250 Ib. man can sit on it without damage. 
Made of 18-gauge sheet steel, heavily reinforced at corners with but- 
tresses. Handsomely finished with baked enamel, Carrying handles. 
heavy and sturdy enough to support any weight, no matter how much 
you load up this case. Cover lids fastened with two genuine continuous 
piano hinges, guaranteed never to buckle or break away. Tray divided 
into three compartments, convenient for small tools, screws, nuts, 
bolts, and other small parts, has a sturdy cross-bar handle made of 
tube steel, Kit measures 21" by 814" by 7" over all.*Don't confuse 
this tool box with the ordinary sleezy cases generally offered at this 
low price. This is a de luxe сате. built to last for a life-time, апа so 
алагар ега by us and the maker. But hurry your order! Atthe low price 

of 95, our supply won't last long. SEND NO MONEY, Just Clip 
This "Ad and Mail. Pay postman only $5.95 plus postage on arrival. 
There's no risk! If you're not 100€; satisfied you can return the 
TOOL BOX within 10 days for full refund. Don't wait. Write now! 

ILLINOIS MERCHANDISE MART 

Dept. 2102 500 N, Dearborn St. Chicago 10, Ill. 


ANY BOOK IN PRINT! 


Delivered at your door. We pay postage. 
Standard authors, new books, popular editions, 
fiction, reference, medical, mechanical, chil- 
dren's books, etc.—all at guaranteed savings. 
Send card now for Clarkson's 1944 Catalog. 


FREE Write for our great illustrated book catalog. 
ere A short course in literature, The buying guide 
of 300,000 book lovers. FREE if vou write NOW —TODAY! 
CLARKSON PUBLISHING COMPANY 
Р5-44-А, 1253 5. Wabash Ave., Chicago, ll. 


Dept. 


LEARN CARTOONING 


From my original Cartooning Lessons. 
samples your cartoons for FREE CRITICISM-COR- 
RECTIONS, copy ‘‘Where to Sell Cartoons'' and 
details of our Cartooning Course FREE. 


TEMPLETON STUDIOS, Dept. 20, Elgin, Illinois 


When Writing Advertisers 
Please Mention Popular Science 


ITS FUN TO DRAW 


A Complete Self-Instruction 
Course in 9 Divisions of Art! 


Anyone who has learned to write, can learn to draw! This 
helpful book removes the mysticism that has surrounded 
art. By reducing the elements of drawing to its simple 
steps, it teaches THE BEGINNER to draw, and then to ad- 
vance into more difficult subjects, For Ehe practiced artist, it 
is a source book and veritable mine of information.This 
book guides you from the first stroke on paper to selling the 
finished art work. Includes specific instruction, advice, tricks, 
on—Still Life, Animals, Human Figure, Art Anatomy. Faces 
and Portraits, Lettering, Layouts, Cartooning. Advertising 
and Commercial Art. Illustrations. Color in Art. etc.. etc, 
includes glossary of Art Terms, Supplies, Types of Work. 
Profusely illustrated with over 1000 SKETCHES SPECIAL 
and DRAWTINGS!-The price is only £1.00: 
the pleasure is a thousandfold, Money “Back $ оо 
Guarantee, Write NOW! 


Knickerbocker Pub. Co., Dept.X-16,116 Greenwich St. New York6,N.Y. 
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Send 3 
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fea RADIO- 


— — ELECTRONICS 


12 WEEKS TRAINING IN ZZ 
COYNE SHOPS ON REAL | 

RADIO - ELECTRONIC 
EQUIPMENT! “EYE 


Prepare for a great Peace time future 


M. С, E 
andagood job in Radio and Electronics now.Coyne 
"LEARN BY DOING" training covers latest devel- 


opments in this field. Prepare quickly, easily. Fasci- 
nating well paid work in maintenance, installation 
and servicing Radio and Electronic equipment. 


l'LL FINANCE YOUR TRAINING! 


Start now pay tuition after graduation. My plan 
has helped thousands. I assist you in getting part- 
time work while at COYNE to help pay living ex- 
penses, Job Service when train Also have fa- | 
cilities for men with physical disabilities. Write! 


ELECTRONICS AND TELEVISION 


Tremendous expansion in Radio, Electronics, Fre- 
quency Modulation and Television predicted after 
the war—a world of new opportunities. t ready for 
a Peace time future and a good job NOW with 
practical Coyne Radio Training. 


FREE BOOK! Whether you're 16 or up to 50 
= get facts. Special Industrial 
Electronics training included at no extra cost 
now. Mail coupon today. 

En LEE, Nunc MAGI WEL, Cowen EIER BENE 


ан LEWIS, Pres., RADIO DIV., COYNE ELEC. SCHOOL 

[| 500 "S. Paulina St., Dept. 54-4H, Chicago 12, Illinois [| 
D. Send me FREE BOOK “Your Future in Radio”, В 
E and details of Industrial Electronics training in- B 
g cluded at no extra charge and easy ''Pay - After- gy 
" Graduation"’ plan. à 
ео а ОР Esser is MU d AGE...... : 
E O T TAMEO of 
E CITY олсаг: canons SLATE ccr E 
ши э эш ни из ив шш ша эз эз н тш ES эш sm иа UM ки ae ип эш ы ш 


the Newest DANCES 
in5 DAYS— or NO COST! 


NEW REVISED EDITION 
of DANCING 


includes the Rhumba, Conga, 
Samba, Jitterbug . . . Fox 
Trot, Waltz and Tap Dancing. | 


All the newest Swing steps 
—the Rhumba, Conga, Sam- 
ba, Jitterbug, as well as the 
Fox Trot. Waltz and basic 
tap steps— explained with 
simple, graphic diagrams. 
GET MORE FUN OUT OF 
LIFE! Swing your way to 
popularity! Start now and 
fill your future with Ro- 
mance! MAKE THIS FRSE 
TESTI The new REVISE 
edition of Betty Lee's esate, 


MARS: helps you learn 
you will ge ane quickly. Be convinced—if not satisfied with results, 
ou wil our money ,back! And remember, we include two other 


оока ‘f op Tapping'' and ''Swing Steps'' — FREE of extra charge. 
DNO MONEY! Pay the ен $1.98 plus a few cents postage. 
Follow instructions in ALL THREE BOOKS-— practice simple dance 
steps each day and in 5 days if you haven't learned to dance, 


we will refund your money! 


PIONEER PUBLICATIONS, INC. l 
1790 Broadway, Dept. 875-H | 
New York 19, WN. Y. 

Send me "''Dancing,'' by Betty Lee, and | 
Include 2 free books. | 


Г] wn соо E. will pay on arrival, 


[] I enclose. ГҮР E). Ship postage prepaid. 


If in 5 days I do not learn to dance. I may 
return book and you willl refund purchase price, 


b Сүз 


РӘ p] UI EID | 
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€ Thousands of otherwise 
healthy men feel all fagged 
out long before the end of 
the day. Often this early 
fatigue can be directly 
traced to the constant strain 
and drag on delicate mus- 
cles in "the vital zone.' 

Bauer & Black Suspensories 
help relieve these danger- 
ous strains for thousands. 


THIS FREE BOOK TELLS THE ток 


It tells how men claim to 
have found new energy and 
pep... how they get more 
out of life. . . feel younger 
e... When they have the 
comfortable support of a 
Bauer & Black Suspensory. 
It tells how a suspensory may 
help you banish *quitting 
time fatigue." 


DON'T FEEL FAGGED OUT— SEND THE COUPON 


BAUER & BLACK 


' Division of The Kendall Company : 
| Dept. S-406 | | 
| 2500 South Dearborn St., Chicago, Ill. | 
| I'm tired of being tired. Send me “What Every | 
| Man Should Know." | 
| Name...__.................. ——— —— ——HÓ | 
| Adde. ue exces | 
| нө... —— ' Bid б шыны A 
ee 


ILLUSTRATED COMIC BOOKLETS for adults (vest pocket 
size), The kind you like! 10 different booklets sent for50c 
49 or 25 assorted for $1. Shipped prepaid in plain wrapper. 
No C.0.D. orders. Send cash or money in No stamps. 
GRAYKO, Dept. A-240, Box 520, G.P.O., New York. 


MAKE BIG MONEYzz HOME| 
A a, NEW INVENTION 
ИК IUM 


- Moo! LAS 


“i “| New, patented invention makes possible 
big earnings AT HOME. Replate auto- 
Caf a 2, 


р: arts—w orn articles in homes, store з, hotels, | 
Zu | 7 E 
fi == 
2] Wy Aw 


restaurants, etc.,with durable, sparkling, new 
coat of me tal—wi ith stroke of rush. азу, 
SAMPLE and 


"M 


ICh 


( SR 


e 


simple, quick. Genuine Gold, Silver, Nickel, 
Cadmium, etc. Everything furnished. Outfit 
complete, ready for use. Мо shop required. 
Cle ar fı rom $2 to $5 an hour in li fetime busi- 
ness. Small investment starts you in business. 
Steady repeat. Machine can pav for itself in 
| week. Send TODAY for FRE Ё SAMPLE 
| and illustrated BOOKLET how vou can have | 
а life income from a business of YOUR OWN 
built upon satisfied customers. Act at once! 


WARNER ELECTRIC COMPANY 
| 360 N. Michigan, Chicago, Il., Dept. 413 


BOOKLET 


EXPLAINS ALL 
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Buy War Savings Bonds and Stamps Regularly. 


KNOW THIS IMPORTANT SUBJECT 


`° We Will Send Enlarged and Revised 
Second Edition on Money-Back Guarantee 


435 Pages 
203 Illustrations 
50 Tables 

The hundr: : 

Plastics are a foreeast of even pita 

velopments. offering big opportunities to those who 

prepare for them by study. In this book a noted Plastics authority gives 

you the basic information you should have, Send name and complete 

address for your copy. Pay postman only $3.75 plus postage on arrival, 

or enclose $3.7: 5 and we will pay postage. If vou are not satisfied, 
return book in 5 days and we will refund your money at once. 


ds of war-time 


AMERICAN TECHNICAL SOCIETY, Department P520 
Drexel at 58th Street 


Chicago 37, Illinois 


Locksmithing 
NOW MADE EASY! 


Mew course for practical men, 
mechanics, carpenters, fix-it 


ШШЩЩ 
ШИШ 


„= HI 


а, G shops, etc. Learn to fit keys, 
AKA Y^ X pick locks, de-code, make 
p= AU masterkeys, It pays! Send 


name for FREE details. 
No obligatlon—write to- 


day! Nelson Co., 321 S. 
Wabash, Dept. D-703, 
Chicago. 


see 20| ENGINES IN STOCK 
The G. H. Q. miniature gasoline engine that 
really operates is still available. Over 100,000 
sold to date. 1/5 Н. P, Complete with 
flywheel and propeller, fuel, 15 accessories | 
and full instructions. Fully bench tested and 
ready to run. For boats, planes, midget cars, | 
etc. Send only $1.00—Shipped Collect C.O.D. 
same day. Send 25c for illustrated Catalog 
of hundreds of hobby items. 


| сна MOTORS. Dept. SV, 40 East 21 St., New York 10, N. Y. 


When Writing Advertisers Please 
Mention Popular Science Monthly 


FREE VITAMINS 
For GRAY HAIR 


If your gray, graying, streaked, faded off-color hair is 
due to vitamin deficiency, here's wonderful news! The 
amazing story of Anti-Gray Hair Vitamin research and 
discoveries, compiled in a very interesting and valuable 
booklet, is yours free for the asking. Write today and 
you will learn how you can get the full size $4.79 treat- 
ment of PANATES two-way Vitamins free on a special 
money-saving introductory 3 for 2 money-back offer. 
Send no money. Nothing C.O.D. Write PANATE COM- 
PANY, Dept. 48-E, 310 So. Michigan, Chicago 4, Illinois. 


This Horse-Shoe 
Ring, hand-made, 
hand-engraved, in- 
laid with simulated 
pearl, is à KNOCK- 
OUT! Shoe and 
shank of everlasting 
Monel Metal is 


GUARANTEED 
20 YEARS 
.rush your order! SEND 


NO MONEY. Pay postman only $3.98 plus ex- 
cise tax and postage. Return for refund in five 


days if not delighted. 


AMERICAN JEWELRY CO., 
Wheeling, W. Va. 


Сание) is limited . . 


POPULAR SCIENCE 


Classified Ads only 35¢ per word per insertion, payable in advance. Mini- 


mum ad 10 words. 


To be included in June issue copy should be in our . 


office by April 7th. June issue on sale May Ist. 


POPULAR SCIENCE MONTHLY —351 FOURTH AVE.—NEW YORK CITY 


10 


ADVERTISING 


ADVERTISING placed—any publication— 
lowest rates—complete agency service. 
Skilled advertising-merchandising coun- 
sel. Ratelist and booklet, entitled ''Adver- 
tising Results For Sale" free. Baker 
ener, 3302 West Dodge, Omaha, 
raska. 


ADVERTISE Profitably: $20.00 reaches 

5,000,000 Sunday newspaper readers with 
24-word ad. Newspaper, Magazine, mailing- 
list ratebook free. Chicago Advertising 
Agency, 20-PS West Jackson, Chicago 4. 


25-WORD classified ad one time for $1.00; | 


inch display (50-word limit) $1.50, Na- 
tional circulation, One paper 10c. A. Berge, 
P. O, Box 353, Waycross, Georgia, 


ADVERTISE: 24 words, 149 newspapers, 
$6.50. Lists Free. Advertising Bureau, 
4515-P Cottage Grove, Chicago 15, 


SPECIAL Book Matches, Free transporta- 
tion, Free inside 
Van Scoy 1501 West 11 Place, Los Angeles. 


24 WORDS 30 newspapers $2.00, Goodale, 
37 Gardner, Vallejo, California, 


AGENTS WANTED 


START Your Own Business on our capital. 

Always your own boss, Hundreds aver- 
age $6,000 to $12,000 annual sales year after 
year, We supply stocks, equipment on 
credit, 200 home necessities. Selling ex- 
perience unnecessary to start. Wonderful 
opportunity to own pleasant, profitable 
business backed by world wide Industry. 
Write канец Co., Dept, E-U-PSC, Free- 
Port, iil. 


SALESMEN—Saleswomen—6c (cost to you) 


Wage Earner's Record Book sells on sight | 


to workers everywhere for 25c. $6-510 daily 


commissions easy. Send 25c coin for sam- | 


le, full details, Better still, send $1.00 for 

troductory order, and make money at 
once, Satisfaction, or money back, ces, 
Boston Bldg. Brumley Products, Box 1198, 
Denver, Colo. 


SCHOOL  Seniors—Sel] America's most 

beautiful. distinctive Graduation Name 
Cards. Positively highest commission. Low- 
est prices, Free sample kit. Printcraft, 
1423 East Elm Street, Scranton, Pa, 


SELL through agents? Your ad in this 

column will reach capable, ‘ambitious 
men who are interested in making more 
money. They may be interested in your 
proposition, Advertise it here and get busi- 
ness. Rate is only 35c a word. Write for de- 
tails to O, K, Kelly, Classified Section, 353 
Fourth Ave., N. Y. C. 


AMBITIOUS School Seniors—Sell 

mates the "''tops' in 
cards. Best commissions. 
cies 
Box 


aduation name 
ree cards. Agen- 
oing like wildfire. Hurry! Craftcards 
35-M, Pittsburgh 30, Pennsylvania. 


GOOD Paying Business Silvering mirrors, 

Plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. No 
tanks or shop required. outfit furnished. 
Free Booklet, Gunmetal Co., Ave. С, De- 
catur, Illinois, 
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rinting. No deposit. | 


Class- | 


EXCELLENT Sideline for Printing Sales- 
men. Decalcomania Name Plates in small 

err ur po Also, make money applying 
nitials on Automobiles. Free Samples. 

MES S 1483 Washington, Boston (18), 
ASS. 


AGENTS—coin money—it's new—it's hot, 

Everyone wants radiant Masterette Oil 
paintings of loved ones. Commission ad- 
vanced. We collect, deliver. 7 x 9 sample 
$1.00 prepaid. E. Kondon, Box 157, Upper 
Darby, Pa. 


SELL New-Used clothing from home, auto, 

store. Men's Suits 99c, Pants 27c, Top- 
coats 44c, Dresses 13c, Ladies' 
Other bargains, Catalog free, S&N, 56 
Roosevelt, Chicago. 


BIG Money taking orders; shirts, ties, sox, 
pants, jackets, sweaters, shoes, uniforms, 

etc. Sales Equipment Free. Experience un- 

necessary. Nimrod, 4922-AV Lincoln, Chi- 

cago. 

BIG Bargains for Bi 


Profits, Men's used 


| Ion 25c, suits $1.00, topcoats 75c, shoes 


‘oc. Over 100 sensational values, Ex- 


perience unnecessary, Free Wholesale Cata- | 


log. Superior. 1250-L Jefferson, Chicago. 


CREW Operators—Direct Selling Special- 
ists. Write For Our Plan. $75—$200 


Weekly Profits Easy. Lady Joan Labora- | 


tories, Reading, Pennsylvania, 


FREE Water and our concentrates, makes 

flavors, lotions, shampoos, 72 products, 
labels, bottles furnished, Qualco, F-20030 
Russell, Detroit, 


PERSONALIZED Patriotic Items! Today's 
great sellers! Hampie Free! Harry U. Latz 
вагове, Беа 242 West 55th St., 


в 


AGENTS-—300c. Profit selling Gold Leaf | 


Window Letters: stores and offices. Free 


samples. Metallic Letter Co., 437 N. Clark, | 


Chicago. 


LICK After-war layoffs! Start own busi- 


ness: home, office, Booklet describing 


“Collection of 127 Tested Plans" free, Elite 


Co., 214A Grand St., New York. 


MAGIC Cleaner and laundry soap deal. 

Hotter than a firecracker. Big profits! 
Sample free.  Uco, 
Chicago. 


GOLD Lacquered window sign letters, New 
styles. Absolutely beautiful, Free samples 
—catalogue. Atlas, 7941 Halsted, Chicago. 


JIGSAWED Wood, lawn name signs un- | 


painted. Michael Schumacher, West- 


hampton Beach, N. Y, 


$25 DAILY Can Be Made—Honest. Legal. 
Complete Layout 50c. Lucas, 70 Joseph- 
ine, Detroit 2, Michigan, 


SELLING  fast—postcard Democracy Is 
Worth Fighting For—lc each. Joseph 
Galea, 489-5 Ave., New York City, 


STATE Organizers for National Service Or- 
ganization. $100.00 cash required, R. А. 
Dibrell, Weslaco, Texas. 


POWERFUL Mile Stretcher! Increases 
mileage—power. 400% Profits! Guaran- 
teed, Thermopower, Peoria 4, Illinois, 


Buy War Savings Bonds and Stamps regularly. 


New York | 


5007 Irving Park, 


PLAYING card game, 2507 profit. Sample 
game 25c, Box 842. Denver 1, Colorado. 


AMERICAN POLICE JIU JITSU 


AUTHENTIC Jiu-Jitsu, Home study € 
| or 


ANTIQUES, RELICS 
INDIAN GOODS 


4.000 BARGAINS:—Indian Relics, Coins, 

Fossils, Minerals. Flintlocks, Antlers. 
New Catal No. 9 with photographs 10c. 
enona, Ill. 


SWORDS, rapiers, daggers, pistols, armor; 
illustrated catalog. 25c. Robert Abels. 
86014 Lexington Ave., N. Y. 


INDIAN relics, Coins, Minerals, Glassware. 
Catalog 5c. Sistershop, Northbranch, 
Kansas. 


10 FINE Indian Ar-owheads $1.00, Stone 
tomahawk $.50, List Free, Lear's, Glen- 
wood, Arkansas. 


345 ANTIQUE Firearms, Swords, Rifles, 
Cartridges, New Catalog No, 9 with Pho- 
tographs 10с. Heike, Wenona, Ill. 


25 GENUINE Indian Arrow heads, $1.00. 
Catalog. Geo. Holder, Glenwood, Ark. 
: M ENT 


ARCH SUPPORTS 
ИИНЕНИН... ЭЙЭ). ooi RR NIBUS 
BIG Profits Make and fit areh supports. 

Particulars, Julis Corssen, 3609 Texas, 
St. Louis 18, Mo. i 


| AUTOMOBILES 
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build-it-yourself 
plans $1.00, Kaytor Laboratories. Lynwood, 
alll, 


WHIRLGAS Turbinator, $3, spins and va- 

porizes carburetor mixture. Adds pep 
and mileage. University test, Refund guar- 
antee. Wrench installs 15 minutes. Give 
auto make, year, John Hanley, 5719 Lo- 


' raine, Detroit 8, Mich. 


43 


SAVE Gasoline and your Motor. Improved 

Octane Hyperlube, the Synchronistic Hy- 
perlubric Motor Fortifying Super Fuel En- 
ergizer. Send One Dollar for 900 Miles of 
Octane Hyperlube Motor Maintenance 
Agents wanted. Money Back Guarantee. 
Hyperlube Co., Box 46 Long Island City, 
New York, 


SAVE Gas—With ‘*Moto-Purr,"’—new 

scientific, laboratory-tested, tablet. Users 
report saving gas up to 40%. Results guar- 
anteed. $1.00 package treats 140 gallons. 
Liberal supply 25c. Free literature, Moto- 
Purr Distributors, Ames Station, Omaha, 
Nebraska. 


AUTOMOBILE Racing Book, Fifth Edition 

—Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 
chargers, rules, formula, plans stock con- 
versions, roadster racing, fast Когаз. $1.00 
postpaid: $1.15 C.O.D. Ray Kuns, Depart- 
ment 274, Madisonville, Cincinnati, Ohio. 


“EXCUSE my Dust'', sensational, thrilling, 
humorous automobile book of early small 
town automobile owner experiences, 359 
pages by Bellamy Partridge, author Coun- 
ry сату. With foider old motorcycles, 
ыас» les. $3.00 postpaid. Clymer, 2125 
Pico. Los Angeles 6, Calif, 


CLYMER Deluxe Chromed Spotlight for 

Automobiles, motorcycles, boats, hunters. 
Trigger switch, pistol grip handle, wer- 
ful beam, 32 , operates off any 6-8 auto- 
mobile battery. ‘Only few left, hurry, $8.50 
postpaid. Clymer, 2125 W. Pico, Los An- 
geles 6, California 


ENGLISH Automobile publication ''Motor'' 

Interestin illustrations, descri tions, 
veu rad ritish automobiles, Published 
weekly. $10, yearly. $5.50 six months, Sam- 
ple c ору y 50 cents postpaid, Clymer, 2125 W. 
Pico. s Angeles 6, Calif. 


OLD time automobiles, motorcycles, Illus- 
trated, interesting folder 50 cents st- 
paid, Clymer, 2125 W. Pico, Los Angeles 6, 


1944 IGNITION supercharger $3. 50, Quick 
starting Mileage—Pep. EG Sales Е. 

Co.. 60 John Street, N, Y. Е А 

SUPERCHARGE our car, simplified blue- 
prints $1.75. Маш Engineering, 1404 


Avenue O, Lubbock, Texas, 


RENEW car batteries inexpensively, In- 
structions $1.00. Popular Service, Racine, 
Wisconsin. 


AUTO SUPPLIES & EQUIPMENT 


FORGET fuel shortages, gas tickets. Use 

unrationed Butane, and drive where you 
please. Finest fuel known for gasoline en- 
gines, No carbon, no oil dilution, 5,000 or 
more miles per oil drain, much easier on 
engine, usually half the cost of gasoline. 
Proven practical by 15 years use in cars, 
trucks and tractors, ONLY Butane and 
gesonne have been approved as successful 

els for gasoline engines, For information, 
sketches, engineering, list of necessary 
equipment, and other factual data send 
one dollar for the authoritative and com- 
plete handbook Butane—A Technical and 

echanical Guide, Alberts, Box 492, Al- 


hambra. California. 


IF your auto supplies or equipment will 

asip Popular Science readers protect their 
cars for the duration, they're interested in 
buying from you. Advertise vour product 
in this column for real results! Rate is 
only 35c a word for over 700,000 circulation. 
Classifled Section, ee Science Month- 
ly, 353 Fourth Ave, N N. Y. C. 


DIESEL conversions for auto, tractor, and 


Marine engines. Cheap installation., 
Wonderful performance. Proven factory 
method. Different and better. Costs noth- 


ing to investigate. Write for free circular 
No. 3. Harrington Company, 201-204 Man- 
chester Bldg.. Portland, Oregon. 


CLYMER Deluxe Chromed а for | 


Automobiles, motorcycles, boats, hunters, 
Trigger switch, pistol grip handle, powerful 
beam, 32 oper erates off any 6-8 auto- 
mobile battery. ly few left, hurry. $8 50 
postpaid. Clymer, 2125 W. Pico, Los Angeles 


GASLESS Gas! 
pounded. Formula 
Covington, Ken pra et 


"a ^ 
20C. 


Easily Com- 
Duffy, 
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POPULAR SCIENCE OPPORTUNITIES 


PARTS and service for most Moto-Scoots : 


. 3:50 х 6 Tires and Tubes available 
with ration certificate. Send 
pamphlet describing our new centrifugal 
clutch which will operate on most Moto- 
Scoots, American Moto-Scoot Co., 1305-23 
W, Carroll Ave., Chicago 7, Ill. 


DUAL Mufflers. California style fit Ford 

V-8, Mercury. Saves gasoline, increases 
power, beautiful deep tone. All attach- 
ments, pipes, etc, Easy installation, $20.00 
complete, Clymer, 2125 W. Pico, Los An- 
ge'es 6, Calif. 


OPERATE cars, trucks, tractors, motors, 

with wood or coal gas !5 cost of gasoline; 
extensively used in Europe. Complete de- 
tailed instructions $1.00, W.M. Cross, 
Lone Rock, Wis. 


1,000 MOTORISTS needed to make gas 

saving test. Up to 30% savings, For free 
test offer write Vacu-matic Carburetor Co., 
7617-936 W. State St., Wauwatosa, Wisc. 


RUN Auto on wood or B gas. Same sys- 

tem used in Euro Complete plans 25c 
(coin). Monroe-Methods, Box 4766-B, San 
Francisco 1, Calif. 


120 OCTANE Fuels for your car, Build own 

unit, Wonderful performance, Details 
25с coin. Bahco, Box 55 Hyde Park Sta- 
tion. Los Angeles, Calif. 


A DIESEL system that starts and runs on 

kerosene or stove oil Instructions and 
diagram $1.00 postpaid. Box 931, Santa 
Monica, California. 


SAVE your permanent anti-freeze, Reclaim 

by simple, practical, inexpensive method. 
Instructions $1.00. Bonan Laboratory, Box 
134, Dearborn, Michigan, 


AUTOMOBILE Fuel 
Guaranteed formula: 
United Research, Box 131, Orange, N. J. 


BUG Screens, Protect beautify radiator, 
Prewar tailored 50c postpaid. Mention 
make, year. Allen PS427, Clinton, Missouri. 


USED parts (Guaranteed) All cars. De- 
scribe needs fully; immediate reply. Vic- 
tory, 243915 Gunnison, Chicago. 


EVER paint with Gravy? It’s just that 


easy to retread your tires! Details for 
stamp. Betke, Box 699, Borger, Texas. 


AUTO TRAILERS 


BUILD your own Trailer! Plans $1.00 each, 
House, Sport, Camp and Utility models, 


without gasoline. 
send $1 today. 


Catalog 10c Jim Dandy, Box 125-B, Wau- 


sau, Wis consin. 
AVIATION 


TYPE B-2 Air Corps regulation sheepskin 

fleece lined flying caps. Rejects but vou 
won't find anything wrong with them. 
Money Back Guarantee, $4.75, 


Roy Paris, Supply Man For 
The Airman, Box 5387, Dallas, Texas. 


AVIATION is of prime interest to many of 
The 748,593 Popular Science readers! Ad- 

vertise your product or service here to get 

your share of business from these aviation 

enthusiasts. Write for details today, Classi- 

dm Manager, 353 Fourth Ave.. New York 
ity. 


TWO Stinsons $69, Monocoupe $100, Tay- 

lorcraft $100, all cracked-up less motors. 
New propellers $5.95. Send 25c for Spring 
War-Bargain Directory listing 182 Air- 
Planes. Crackups, Motors, Used Aircraft 
Directory, Athens. Ohio. 


BUILD and fly your own motorcycle pow- 

ered monoplane, home, Easy, cheap, 
Tested plans. guaranteed, $1.00, Aerotech, 
Dearborn, Mich 


SIGHTPLANE, Sportplane Manuals, Gli- 
ders, Pontoons ueprints, 
Circular 20c. Craftsmann Books, 
1153-PS, Milwaukee, Wis. 


Box 


Buy War Savings Bonds and Stamps regularly. 


Illustrated | 


BATTERIES, GENERATORS, ETC. 


EDISON Batteries: Power, Light. Five year 

uarantees. Fifteen year life, Complete 
lighting equipment. Free literature. See- 
Jay Company, 321 Yonkers Avenue, Yon- 
kers, New York. 


BOATS, OUTBOARD MOTORS, ETC. 


FULL size, cut to ларе boat 

blueprints. 715—3 feet. Illustrated 
"Build a Boat'' catalog, 10c tuin) "How 
to Build Boats” book, $1.00. Cleveland 
hod. Сым Co., Station A-T1, Cleve- 
an hio 


ELECTRIC Outboard Motors can be built 
from available parts with our 7 page 
working drawings and atep- ny dep 18 
structions. Price $1.00, Silver Creek Pre- 
cision Corp.. 3 Mechanic St., Silver Creek, 


atterns 


MARINE Power—Easily convert any Ford 

motor (domestic and foreign) with Osco 
parts and kits. Complete catalogue 25c 
(coin), Osco Motors Corp., 2020 E. Orleans 
St., Philadelphia, Pa. 


OUTBOARD Motors. 

Save money. Used 
free, Crandall-Hicks, 
Boston, Mass. 


BODY-BUILDING COURSES 


BAR-BELLS, Dumbells. Exercise mp 
ment, Courses, Special offers! Free book- 


Used and Rebuilts, 
arts, Bargain list 
55 Commonwealth, 


let, Good Barbell Co., 3261-PS Watson, 
St. Louis 9, Missouri. 
HANDBALANCING is thrilling! Teach 


yourself quickly 
day. Power, 923 
Michigan. 


SUPER System of Natural Physical Train- 
ing. Free booklet, Harry Good, 3261-PS 
Watson Road, St. Louis 9, Missouri. 


LEARN Guerilla self-defense, Beats jiu- 
jitsu. Circular Free, Crown Books, Char- 
lotte 8, Mich, 


STREAMLINED System — اا‎ i n 
—quick easy results, $3 course 
Burke, 244 Riverdale, Toronto, Ontario. 


BOOKS, PERIODICALS 


WHOLLY Mental Dual Perpetual Calendar, 

Faster than printed calendar for current 
years. Almost as fast for others. All Julian, 
Gregorian dates Year One on indefinitely. 
Makes America calendar-free, Add three 
numbers, Sum represents weekday, Memor- 
ize seven month numbers, seven weekday 
numbers, five year numbers, three century 
keys. Certified by Mount Wilson Observa- 
tory, One Dollar, Cerulean Foundation. 
Kernville 103, California. 


MAGAZINES—Business. Vocational, Diver- 
sion. Current Single Copies only. Choose 

from 573 different EOS covering 

A RD. automot ve d building, 


at little cost. Write to- 
W. Vine, Ealamazoo, 


PUSUIBERRS Here is a profitable таре 

to sell your books! Popular Science read- 
ers buy all kinds of books, Ask us for 
proof and full facts, We'll show you) how 
to get more business! O, K, Man- 
ager, Popular Science Classified, «d Fourth 
Ave. New York City. 


EDUCATIONAL Books sold cheaply or rented 

for small fee, Books bought. Money back 
guarantee. 4,000 Bargains. Catalog Free. 
(Courses Bought). Lee Mountain, Pisgah. 
Alabama, 


"LEARN To Draw From Art Models." 

Book contains gorgeous photographic ac- 
tion poses and anatomy- ig Montague Е $1.00 
prepaid. Ray Rogers, "m ontague Street, 
Studio 26, Brooklyn, N, 


MAGAZINES (back dated)—Foreign. do- 

mestic, arts. All publishers. Bargain 
prices. Also books, booklets, pin-ups, sub- 
scriptions. Catalogs 10c (stamps accepted), 
Cicerone's, 863 First Avenue, New York 17 


POPULAR SCIENCE 


POPULAR 


READ 'Fame And Fortune In Ideas'', 234 
illustrations, Only $1.00 postpaid, Sent 

C.O.D, pius postage. Money back guarantee. 

Waldorf, Dept. А-1, Box 133, 

Station, Brooklyn, New York, 


EARN Money in any crowd, Call names of 

strangers; tell unspoken questions. Pro- 
fessional course Mind Reading, Spirit Writ- 
ing, etc., $1.00 (postpaid). Scott, Box 31-E, 
Melbourne, Florida, 


"MAIL Merchandise Mart'" features un- 

usual Merchandise Novelties, Literature, 
Opportunities, Swaps, Contacts. Dime 
brings copy, Chervence, Publisher, 1540 
North State, Chicago 10. 


AMERICA’S biggest fun bargains!—Over 
25 girl photos folders novelties $1.00—10 

Gorgeous—glamor—girl—colour pictures— 

a 1, 9821 Dequindre, Detroit 12, 
ch. 


AMAZING Bargains! Slightly used En- 
as, Reference, Technical, Adult 

books, (Bought, sold, exchanged.) Catalog 

ree. Clifton 2233 Capitol Station, Austin 
exas. 


ARTISTIC girl pictures. Beautiful models 

in poses that will thrill you, 20 to the 
set for 1.00 postpaid. Roberts, Box 2622 
St. Johns Sta., Portland 3, Oregon. 


MATHEMATICS Dictionary saves time and 


"PIN-UPS." 180 Gorgeous Girl Subjects! 
Huge Bargain Pack $1.00. Clover Novel- 

У 0 Dept, 33-GG, Hollis 7, New 
ork. 


BOOKS, (out-of-print, new, used) quickly 
supplied, many 35c bargains. Catalogue. 
. Jamkowski, 18870 Marx Ave,, Detroit 3, 
Michigan. 


HOW То Get What You Want. Psychol- 
ogy method book $1.00, Booklovers Pub- 


"d 


lishing Co., 28 Cassius Street, New Haven, 


Conn. 


MONEY making, Business Starting books. 

Not sold in stores, Free lists. Rohrbach- 
er, Distributor, Box 191, Medford, Massa- 
chusetts. 


YOUR Church can raise more money. 25 

practical plans 25c postpaid, William 
Droste, 2750 Chicago Blvd., 
Detroit 6, Michigan, 


HOW To Get What You Want. Applied 
sychology book $1.00, Booklovers 


lishing Co.. 28 Cassius Street, New Haven, 

Conn, 

GORGEOUS Glamour Girl Pin-ups, 712x914 
—Different 75c, Free illustrated catalog, 

5448 Stanton, Pittsburgh 6, 

Pennsylvania. 


PIN-UPS, Gorgeous girls, full color. Sam- 
ple 8x10 and 315x515 10c, Arthur Fowler, 

An 1, 697 Broadway, Somerville 43, 
ass. 


LEARN werful exact mental telepathy. 
Write Elgin, 912 Benton, Nashville 4, 
Tennessee. 


25 ARTCARDS 50c. Illustrated Lists, Books, 
Novelties, 10c. Western Sales, 815-Sg 
Hill, Los Angeles 14. 


PIN По Pictures, sample: Books—Novelties. 


Big lists, 10с. C. A, Scott, Box 342, Cov- | 


ington, Ky, 


PHOTOGRAPHS! Pictures! Books! Latest 
lists—dime—Nu-Art, 2041 East 21st, Oak- 
iand 6, California. 


64 ART-Cards of Gorgeous Beauties $1.00. 
Reed Novelty. Dept. R-2, Box 24, Queens 
Village. New York, 


WE locate rare, out-of-print books, South- 
ern Bookfinders, 1210 North lith Ter.. 
Birmingham, Alabama, 


5 MOST read mail order magazines, 20c. 


Armand Cartier, 695B North, Pittsfield, | 


Mass. 


"ROCKETS—New Trail To Empire''' Fas- | 


cinating! Complete! $2.00, Б. L, 
worth, Glen Ellyn, Illinois. 


Farns- 
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SCIENCE OPPORTUNITIES 


“А RATIONAL View of Life'"—$1, Ben- 
jamin Seibert, Urbana, Ohio. 


BOOK Bargains. Catalogs free, Sterling, 
C-71 West 85th, New York, 


ART Magazines 25c, 6—$1.00; catalogues 
10с. Signs, Farmington, Missouri. 


ADULT Books:—Catalog, Sample 25с. Le- 
favor, Box 229, San Bernardino, Calif. 


FREE! Copy of “The Western Socialist''— 
12 Hayward Place, Boston, Mass, 


BUILD IT YOURSELF 


TO get more business, advertise your 

"build-it-yourself" projects in this col- 
umn! Popular Science readers like to make 
and do things. They may be interested in 
your offers, Tell them your story for only 
joc a word. Mail your ad to Classified 
Section, Popular Science, 353 Fourth Ave., 
New York City. 


ELECTRIFY Your Lawnmower. Simple to 

do, better mowing, Blue print, instruc- 
tions $1.00. Wright, P.O. Box 572, Roseville, 
California. 


WATER Softener. Plans and instructions 

for Building $1.00. Your Plumber has 
70° of the Material, Parts prices list attd. 
Sweigart, 910 Grand, Des Moines 9, Iowa. 


WORLD'S Most Amazing Combustion (or 
non) Engines, Either plans $1.00. Katch- 
er, 186 Rutledge Street, Brooklyn 11, N. Y. 


PLANS Details and Photo of Modern Desk, 
Material Lists, $1.00, Photo, Dime, N, A. 
Boyles Hartford City, Indiana, 


OPEN your garage door from dash board. 
Look under "Automobiles". 


BUSINESS OPPORTUNITIES 


| HOMEWORKERS-—This is really it! Cas- 


tone “colored bisque'' gifts, placques, 
novelties, Material, molds, instructions fur- 
nished. Sample scottie, mold model with 
illustrated moldin circular, catalogue 
hundred new flexible molds 25c postpaid, 
Plastic Products, 1410-L, Belmont, Chicago. 
Dept, 8-59, 4701 West Pico, Los Angeles 6. 


START Home Business making statuary, 

plaques, art goods, novelties, souvenirs, 
concrete Bee ten furniture, arti- 
ficial marble flooring, liquid marble, Make 
your own flexible molds. Amazing profits. 
Valuable folder free. Creative Publishers, 
PS5, Glencoe, Illinois. 


MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
pair, How to get business, etc., all phases 
covered. Free literature, Christy Supply, 
Dept, 739, 2835 N, Central Ave., Chicago. 


LIQUID Marble; snow-white, multi-col- 

огей. Glazed. Unglazed. Composition 
Flooring. Lifetime wear, Any color, No 
priorities. Flexible molds, Plaster casting. 
Get into the big money now. Full infor- 
mation given free. Write—Compo-Tex, 
Box 786-F, St. Louis, Mo. 


MAIL Order Business is your opportunity. 


Many began small, now earn thousands 
yearly, No personal contact, Boundless op- 
portunities. Get soundest instruction avail- 
able. Send 25c for valuable booklet. The 
aman Box 588-N, Stillwater, Okla- 

oma, 


COLOR Concrete with Chemicals. Big 


money making Hollywood style pottery, | 
Wishing-wells, | 


birdbaths, without moulds. | 
stucco-rock, benches. Marbling, cement 
water-paints. 10c brings sample, literature, 
pictures. Hollywood  Cementcraft, 8530 
Wonderland, Hollywood 46, California, 


GOOD Paying Business Silvering mirrors, 

Plating autoparts, reflectors, bicycles 
bathroom fixtures, etec.. by late method. 
No tanks or shop required, outfit furnished. 
Free Booklet, Gunmetal Co., Ave, E., De- 
catur, Illinois. 


RAISE Angora Rabbits—Wool brings $8.00 : 
pound, Particulars free Grinstead's, Ed- 


wardsville, Illinois. 


Buy War Savings Bonds and Stamps regularly. 


“112 ONE-Ingredient Products’. 


Folio of 
easy to make, Single Ingredient formulas, 
$2.00, ‘12 in 1'. A money-maker. 2 common 


ingredients make 12 fast selling products. 
DN H. S, Bureau, Box 4262, Edmonton, 
anada. 


WHAT, where and how to sell by mail? Let 

the National Mailorder Guild give you 
step by step instructions. Full informatior 
without obligation, Edward P. Grahman, 
mee Estate Trust Bldg., Philadelphia 7, 


LEARN Refrigeration Service. Open your 


own business. Small capital required. 
Easy work. Fine opportunity for older 
men. Easy illustrated home course. Low 


cost. Free Booklet. Mechanics School, 
Dept, S-55, 4701 West Pico, Los Angeles 6, 


GUARANTEED mailorder letters, circulars. 

folders, campaigns created, Big, positive 
results! Reasonable! Investigate! Finkle 
Advertising, 120115 South Ogden, Los An- 
geles 35, California. 


MAIL Order Business. Be Independent, 
Start making money at home, Now, Be 

established after the war. Write Dr. W. 

Але, Parkway Bldg., Pasadena, Califor- 
ia. 


GOOD News! Start салу, money-making. 

spare time business, We show you how! 
Several, guaranteed plans! Details free. 
Ray Company, Box 124g, Newport News, 
Virginia, 


“HOV To Make Simple Molds and Plaster 

Plaques." Profit in popular novelties! 
Booklet 25c. Plastercraft, 1406 E, 43rd St.. 
Cleveland 3, Ohio, 


MAKE flexible molds! Cast plaques, book- 
ends, novelties! Sample and information 

rive! Н. Tooker, 630 Chestnut, Hamilton, 
LO. 


GET Dollars in pour mail. 300% Profit. 
Modern streamlined methods, Literature 

arb dd Elmer Swanson, Niagara, North 
akota. 


NEW cheap lawn mower Sharpener's, Hand 

or Power operated. Portable. Details for 
Stamp. Anton Wellert, 142 Gaylord St., 
Binghamton, N, Y. 


TOAST, sell. Toasted Soys. Big Market 
everywhere. Sold 20,000 packages 60 days. 
Instructions, samples $2.00, ‘‘Temple’’, Box 
933, Station A, St. Petersburg, Florida. 
ص‎ 


ATTENTION, Manufacturers:—If you have 

a product that's salable we can market 
it for you. Baker Agency, 3302 Dodge, 
Omaha, Nebraska. 


——— —— EI 
FOR Big Profit—o erate a Home Appliance 

Repair Shop, ‘‘How to Fix-It" tells how. 
Only $1.00 postpaid, Merritt Books, 675 N. 
Henderson, Galesburg, Ill. 


at но mca dfi ors. a e pio А 
INCORPORATE in Delaware. Many ad- 

vantages. Free details. Corporation Fis- 
cal Company, Inc., Delaware Trust Build- 
ing, Wilmington, Delaware, 


тал ысышы йы Lai Зла Јав: DR RR REN E EET 
SELL envelopes by mail, sparetime. Big 
profits; Omaha Envelope Service, Dept, 


14, 4721 California, Omaha 3, Nebraska. 
Established 1930. 
LIQUID Marble — Marvelous, colorful! 


Brushed, sprayed, molded, Rubberlastic 
molds! Composition Flooring! Particulars 
free, Marbelizing service, Edwardsville, Ill. 


MAIL and distribute circulars: wonderful 
opportunity. Miracle Factories, Consho- 
hocken, Pa, 


MOLD-MAKING, Plaster casting. Money- 
making Business. Literature Free. 
Kemilo, Park Ridge, Illinois. 


SWISS Music Box Works—$1.85 to $2.25, 
Suitable for many novelties. Mermod 
Manufacturers, 147 West 46th Street, N. Y. 


WEBER Typewriter Mechanics School. 
Simplified homestudy. Repairing in- 
creasing, Hollywood 27, Calif. 


127 MONEY making opportunities, local 
and mail order—Investigate. Elite Co., 

214A Grand St., New York, 

PUBLISH magazines under your name, 
Unlimited opportunity. Samples 10c, 

Lindblom 210-B Fifth Avenue, New York, 
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PAYING Mail Business—stamp brings 
proof. General Publications, Ossining 1. 


+ . 


TURN Accounts into cash. Good Income: 
quick results. Collectors Association, 
Newark, Ohio. 


PROFITABLE business for you. Informa- 
tion free, Rily, 14568 Superior Cleveland 

18, Ohio. 

DEPENDABLE, Practical Mail Order 


portunity, Н. J Darnell, 13C Hays Jac 
son, Tennessee. 


LATEST Mailing Lists, Bargains, Write, 


Rankin, Glover Bldg., Kansas City Mis- | 


souri. 


MAKE Money at home in spare time by 
mail. Write Gordon Publishers, Box 23, 
Pawtucket, R. I, 


CAPITAL Seekers interested in raising 
$25.000 or more should write to Amster 
Leonard, Fox Bldg., Detroit 1, Mich. 


$25 DAILY Can Be Made—Honest, Legal. 
Complete Layout 50c, 
ine, Detroit 2. Michigan. 


SELL By Mail—‘‘Key to Success'' 
Mailwa 
Christi, Texas. 


"SCHEMER' Magazine, Alliance, Ohio, 
Publishes winning schemes, tips, formu- 
las; 46th year, $1.00; three months, 25c. 


500’; PROFIT, puncture proofing tires! 
Details for stamp. Betke, Box 699, Bor- 
ger, Texas. 


Free. 


OVER 300 money making opportunities, 
home or office, free circular, 
Elmwood, Conn, 


YOU too can learn how to make, mol 
and cast Real Plastics, Send stam 
envelope, Box 498, Gainesville, Texas, 


RECAST old batteries into new. Latest 
achievements, Battery Laboratories, 
Minneapolis. 


FIVE big mailorder magazines 20c. Lewis 
nine 828-K Carpenter, Oak Park, 
inols. 


GROW Drug Plants and Grow Rich. Box 
423. Kellogg, Idaho, 


GET Dollars by Mail Guaranteed Instruc- 
tions ic, Terri, Bogard 1, Mo, 


SELL Books and Courses by mail in your | 
Atascadero, Calif. | 


spare time, Siddall, 
_ BUSINESS SERVICE 
WASHINGTON, D. C. We represent you 
here, also receive and forward your mail. 
Service Bureau, 1401 25th Street, S. E, 


CLEVELAND, Ohio (10), 
And Re-Forwarded. Confidential. 10c per, 
V-T-P, 16416 Arcade, 


CAMERAS, PHOTO SUPPLIES 


GORGEOUS Girls! Hollywood's Most Beau- | 


tiful Models posed in 200 masterpieces of 
Pin-Up Art! Available as follows: Glossy 
Finish Post Cards—10 for $1.00, 25 for 
$2.00. 35mm Fine Grain Negatives from 
which eniargemcents of desired size may be 
made—10 for $1.00, 25 for $2.00, 35mm 
Black and White Positive Transparencies 
y ob BE tao supplied unmounted—15 for 
for $3.00, А11 Postpaid. Send self 
з eia envelope with order for pick 
service. Cinema Artists Studios, Box 328- 
Hollywood 28, Calif. 


WE Pay Top Prices for used cameras and 
риат р equipment. Turn your idle 
camera, en 
c "list of w etc., into cash. 
a list of what you have. State make, 
el, age, condition. We will write you 
at once, telling ou what we'l pay. Pre- 
pare your list today. Send to Central Cam- 
era Co.. (Photographic Headquarters since 
1899), 230 S. Wabash Ave., Dept. E-18Z 
Chicago, Illinois. 


MAKE money in photography. Learn quickly 

at home. Easy plan. Previous experience 
unnecessary. Common school education suf. 
ficient. Booklet and requirements free. 
American School of Photography, 1315 
Michigan, Dept. 1744, Chicago 5. 


Just send 
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Lucas, 70 Joseph- | 


Service, 1420 Mestena, Corpus | 


Box 26, 


Mail Received . 


arger, printer, lenses, develop- | 


AMATEUR Photographers attention! Im- | 


prove your hobby of picture taking and 
learn how to make money with it. 
today for our 40-page book catalog and a 
sample copy of American Photography, 
enclosing ten cents for postage. Contains 


articles and pictures of the world's fore- | 


Camera 
Boston, Mass. 


most writers and pictorialists. 
House 141, 353 Newbury St., 


BASS Says: War time proves Bass leader- | 


ship. Amazing selection of finest still 
Cameras—Leica, Contax, Korelle Reflex, 


OIL porem ттт а eec 

hobby or profltable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary, Send for free in- 
formation and requirements. National Art 
School, 1315 Michigan, Dept, 1745, Chi- 
cago. 


CASH! Spot cash for cameras, lenses, bi- 
noculars, movie or still, sound projectors. 


Send full descri ا‎ by mail, or wire for | 
ears of de- | 


prompt cash o Over 30 
pendability insures honorable dealings. 


Bass Camera Company, 179 West Madison | 


Street, Chicago, Illinois. 


AT Last—Air and Light defying patented | 


developers. Will not spoil when not in 
use, -30 soft-working LT-17 medium- 
contrast, Quart 50C. raphic Economy | 


Developer Co., 1624 S, Trumbull, Chicago | 


23, Illinois. 


иии ний 
CARTOONING, SIGN PAINTING, 
DRAWING AIDS 


POCKET Size Cartoon Course—22 


ures and letterin 
known artist, Mailed ex on receipt of 
E in coin. Snack-Pack 

. Indianapolis 4, 


CARTOONING. Learn quickly at home. 

New, easy method. Originate comic char- 
acters instantly. Prepared by successful 
cartoonists. Complete course $2.85, Details 
free, National Artists, P.O. Box 4248-C, 
Dallas 8, Texas, 


BARGAINS—Books and courses on Si 
Poster Painting,  Cartooning, Quick 
Landscape Painting, Story Writing, бс. 
Write today for Big Illustrated List Free 
Art Book Shop, Kimmswick 2 Missouri, 


| SIGNS made easily. Instructions and ten 


sets modern alphabets; 
terns, Sizes up to ei ht inches. 
$1.00. Co-Op Service, Box 638, Chicago. 


AMATEUR and semi-professional artists 
. and cartoonists, cash in on your ability. 
Hann, Box 4N, Woolsey Sta., Astoria, 


IMPLIFIED lettering course, 25c com- 
t plete booklet, Walt Lupton, Pico, Cali- 
ornia, 


CREATE cartoons quickly. 
| Hetzler, 
Rochester 11, N. Y. 


PHOTOSTAMPS from Cartoons $2. 00 hun- 
dred. 82-29 60th Road, Elmhurst 6, 
New York. 


m 


LEARN Cartooning. Earn while you learn, 
Plans, markets. Hartman, 2438 W. Lin- 
coln, Nebraska, 


REVISED Modern Poster Art $2.00: cata- 
logue 10c, Signs, Farmington, Мо. 


CHALK TALK STUNTS 
CHALE Talks. ted 6s 


$1.00. Illustrated 
ist Balda, Oshkosh 


CHEMICALS & APPARATUS 
CHEMISTRY Laboratory 


Producing Program 
vus 1 шо. Cartoon- 


experimental laboratories. Complete sup- 
ply service for students taking correspond- 
ence school ch 


catalog. Dept. 
M26, Biological Supply Co., 1176 Mt. Hope 


Buy War Savings Bonds and Stamps regularly. 


used still available. Write 


apparatus and | 
chemicals for industrial, analytical, and | 


Write | 


—— 


CHEMISTRY is a favorite interest of many 

of the 748,593 readers of this magazine. 
This column offers an economical wav to 
reach them with your advertisin А Our 
rite ni 


ical Kits and apparatus outfits 
experimenting. Send 10c for literature and 
retail supply catalogue. J. H. Winn Co., 
Dept. 611, 124 W. 23rd St., N. Y. 


HANDBOOK for Chemical Experimenters. 
Hundreds of experiments; illustrated: 


50c. Experiment Booklet, 15c, Chemical 
GRANDS, 5c, Reading Scientific Co., Read- 
ng. ^ 


100 DIFFERENT Chemicals. One ounce or 
more each. Excellent ck 0.80 por di- 


Chemical Co., 3724 Second Ave. 
Minneapolis, Minnesota, 


600 SQUARE inches luxurious cloth. twelve 

fluorescent crayons, one luminous Jis. 
ment $1.00. C, anklin Miller. est 
9th Street, Wilmington, Deere 


MAGNESIUM Carbonate, Lead Acetate and 
09 other chemicals. All for $3.00. hio 
Р" Laboratory, Вох 6305, Cleveland. 


| = 


о 


LABORATORY Supplies at Wholesale 

Prices: Chemistry, Biology, Physics, Cat- 
alogue, 10с. National Scientific Co., 2204 
W. North Ave., Chicago. Established 1908. 


FREE Catalog: Chemistry, Mineralogy 
Biology. Special: 100 power importe 
Microscope, send $3.00. Tracey Labora- 
tories, Evanston, Illinois. 


LUMINOUS Paints will glow in dark. Six 
colors, Fairmount Chemical Co., 136 Lib. 
erty St., New York City 6. 


—Experiments Magazine & 
Questop-277 Washington, Newton 58, Mass. 


"CHEMISTRY For Beginners, " “Chemis- 
try Of Familiar Things''—50c for both 
books. Waltman, 398 Broadway, New York. 


FREE chemical catalogue. Enclose 3c Post- 
age. Greenwood, 398 Broadway, М, 


COIN COLLECTING 


Prices Paid Gold. other coins, currency. 
. Large Retail Catalogue 
bee Coin Company, 1180 East 63rd, 


10с. 
Chicago 37, Illinois. 


WE buy Indian Pennies, Lincoln pennies 

and Old Rare Coins. Highest Prices 
paid. Indian Pennies worth up to $15.00 
each, Lincoln Pennies up to $2.00 each. 
Other Rare Coins $5.00 to $2000.00 each, 
Send 10с today for new 1944 price cata- 
logue of all wanted U, S, Coins. American 
Rare Coin Co., Dept. 4, Transportation 
Bldg., Chicago. 


Coinco., Springfield- D50. "Mass, 


WILL Pay $10.00 each for certain Lincoln 
Pennies! Indianheads $50.00; 
000.00 Catalogue 10c. Federal 
Exchange, 4-PS, Columbus 15, Ohio, 


OLD Cent 1854 25c, 10 different Indians 

35c, 10 different San Francisco Lincolns 
25c, Illustrated Coin Book 50c, Coins box 
77, Alameda, California, 


COMMEMORATIVE $15—8Stone- Mountain, 

Long-Island, Texas, Ky., Columbian. 
$1.50 ea. Illustrated Catalog, 10с, Nor- 
man Shultz, Salt Lake 9, Utah, 


1 oe 
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POPULAR SCIENCE 


COMPLETE Catalogue of all U. S. coins 

‘2с to $1.00. 75 Illustrations. 3500 Quo- 
tations. Price 10c. James Randall, 341 
South Dearborn, Chicago 4, 


10 INDIAN Head cents, different dates, 
also pricelists, 40c. Schultz, 10534, Rich- 
wood, Cincinnati, Ohio. 


30 DIFFERENT Foreign coins $1. 100 dif- 
ferent $4. Free list.  Delmonte, 725 
West 172, New York 32. 


WE purchase all Indianhead pennies, Com- 
plete catalogue 10c, Waltman, 398 Broad- 
way, New York, 


I WILL trade Antique Firearms, Relics, 
stones, Want Coins Heike, Wenona, Ill. 


CONSULTING ENGINEERS 


GRAD. U. of Minn. Institute of Tecmolagy | 
c 


for West'u Research Labs. Div, 
Chemicals Inc.; Research Chemical Engi- 
neer for Lockheed Aircraft; presently serv- 
ing in US.C.G. Medical Corps, Analysis, 
synthesis and production problems a spe- 
cialty. Send your particular problem with 
check or money order for $10.00, All car- 

: | | Address: 


a, California. 


GOOD Jobs and a Sound Future for you in 

hotel and institutional field, government 
housing, food and recreation projects, Men 
and women-—al] ages—needed for well- 
paid positions that offer color, excitement, 
ever-new and fascinating duties, Record- 
breaking business in hotels, clubs, institu- 
tions means even greater opportunities. 
Lewis School receiving calls for managers, 
hostesses, executive housekeepers, pur- 
chasing agents, stewards, etc, These are 
not temporary jobs, but important positions 
in an essential business that offers splendid 
opportunities in war or peace, good times 
or bad, Previous experience proved un- 
necessary! 
qualify. A good grade school education, plus 
Lewis Tra.ning qualifies you at home, in 
spare time, Our National Placement Bureau 
helps to place you and—under our amaz- 
ing Certified Job Plan—actually guarantees 
you will “make вооа’ when placed. Write 
today for free book! Lewis Hotel Training 


| School, Room CM-2768, Washington 7, D.C, 
(First and only School of its kind—Now | 


YOUR home, office, factory heating prob- | 


lems solved by written consulting enzi- 
neering service. Prices everyone can afford. 
Mail problems in detail without obligation. 
Problem determines cost. Guaranteed re- 


sults. Licensed Engineer. Е. Davis, 4909 
Glenwood, Chicago 40, Illinois. 
CURIOS 


Minerals. | Indian Relics. 
Catalogue 5. Vernon Lemley, Las 
Cruces, New Mexico, 


DETECTIVES 


DETECTIVE training-Secret investigations | 
-Easy method-Fingerprints. Booklet Free. . 


"d 


International Detective System, 
Monroe N.E., Washington 18, D. 


DETECTIVES—Work home--Travel Ex- 
perience unnecessary. 
P-125 West 86th, М. Y., N 


DETECTIVE Training, Phillips Secret 
ا‎ 1917-C North Kenneth, Chicago. 
nois. 


1701-Р 
С, 


е Wagoner, | 


FINGERPRINT Powder: new and superior | 


powder, William Croll, Box 502, Norris- 
town, Penna, 


DOGS, BIRDS, PETS, RABBITS 


ST. BERNARD puppies. Champion sired 
beauties. Franklin Young, R3, Riverhead, 
Long Island, New York, 


RABBITS: Flemish Giants, New Zealands. 
Reasonably priced. 
Riverhead, Long Island, New York. 


WILD Geese, Ducks, Peafowl, 
Pigeons, rabbits. Prices Free. 
Game Farm, Danville, Ill. 


MICE, Rabbits, Pigs. Catalogue list 10c¢ 
Houck Company, Tiffin, Оһо. 


STANDARD Rabbit Journal. Milton, Pa. 
3 years $1.00, Sample dime, 


DRAFTING INSTRUMENTS 


SAVE on drafting materials. Free catalog. 
Draftsmen's Supply Co., 19 South Wells. 
Chicago 6. 


NEW Gadget makes perfect Drawings. Set, 
50c, Mengels, 1545-E Saint John, San 
Jose, California, 


EDUCATIONAL & INSTRUCTION 


WHY Don’t You Write? Writing short sto- 
ries, articles, etc., will enable you to 
earn eXtra money, In your spare time we 
teach vou to write the way newspaper men 
learn—by writing. Free ‘Writing Aptitude 
Test” tells whether you possess the funda- 
mental qualities essential to successful 
writing, Write today! Newspaper Institute 
of America. Suite 566E, One Park Avenue, 
New York 16, N. Y, 


Jewel 


MAY, 1944 


Franklin Young, 


Pheasant, 


| 


in its 28th year.) 
CARPENTERS, we teach the steel square 


POPULAR SCIENCE OPPORTUNITIES 


No need to leave your job to | 


in five easy lessons by mail. It's really : 


fun this modern way, Our students learn 
fast by using our !4 size practice square 
which does the trick, Write for free in- 


formation, or better still send 25 cents for . 
small square and partial lesson, We have . 
a big surprise for you. Builder's Topics, | 


Dept, 112, Medical Arts Bldg., Seattle 1, 
Washington. 


GET Ahead in your present job, qualify for 

a better one. Learn blueprint reading, 
Mathematics, and the use of precision in- 
struments and guages, Same course used 
for class work at our inspectors school. 
Sent in lesson form, Fully illustrated, Send 
$5.00 for complete course and multiple 
choice examination. Diploma on comple- 
tion, Industrial Technical Institute, 4903 
Delmar, St. Louis, Missouri. 


EARN Certified Grapho-Analyst degree 
analyzing handwriting. Students report 
earnings up to $1.00 an hour spare time, 
$75 weekly, full time. Graduates in em- 
ployment. credit agencies, police depart- 
ments, courts, business and in private 
practice as Personal Problem and Voca- 
tional Advisers, Fully illustrated Grapho- 
Analyst and 3000 word illustrated lesson 
free, Institute, Box 1150, Joplin, Mo. 


NEW writers needed to re-write ideas in 

newspapers, magazines, and books. 
Splendid opportunity to ''break into'' fas- 
cinating writing field, May bring you up 
to $5.00 per hour spare time. Experience 
unnecessary, Write today for Free details, 
No obligation. Postcard will do. Comfort 


Writer's Service, 210-R South Seventh St., ` 


2, St. Louis, Mo. 


DIESEL Engineers and Mechanics make 

big money—Self Study course, 52 com- 
plete lessons, diagrams, plans, 
views. Examinations and answers. Interna- 
tional Diesel authority, Money Back Guar- 
antee, $20.00 C, D, Diesel Division, 
Industrial Technical 
mar, St. Louis, Missouri. 


STENOGRAPHERS Attention!—Why 


cutaway | 


Institute, 4903 Del- 


not | 


become а Private Secretary? Don't fum- 
ble the ball any longer! Get your copy of | 
the Booklet “How Stenographers Become | 


Private Secretaries" Today! $1.00. R. S, 
Slater, Secretarial Consultant - Advisor, 
1910. ышна AVE., Washington 


GETTING ahead is “the thing to do" 
these days! If vour books or courses will 
help over 700,000 Popular Science readers 
get ahead, they'll be profitable customers 
or you! Advertising cost is low, Only 35c 
a word. Ful information on request, О. К. 
Kelly. Manager, Popular Science Classified, 
353-E Fourth Avenue, New York City. 


PSYCHOLOGY teaches about mind, Bio 
Psychology teaches about powers of 
mind over body. Use powers subconscious 
mind. Grow. Broaden education. Develop 
personality. Control emotions. Succeed. 
Correspondence. Dept, P, Taylor School of 
Bio-Psychology, Chattanooga 1, Tenn. 


GOOD ''Used" educational books on allsub- 

Jects bought, sold, rented, exchanged. 
Satisfaction guaranteed, Complete details 
and viget reds illustrated bargain catalog free, 
Write Nelson Company, Dept. 203, Chicago. 


Buy War Savings Bonds and Stamps regularly. 


WELDING-—Electric Arc. Learn quickly by 

actual practice at Hobart Welding School. 
Individual instruction at bare cost of ma- 
terials used. 75c in stamps brings valuable 
welding lessons postpaid and full particu- 
lars. Hobart Welding School, Box P-442, 
Troy, Ohio, 


RADIO Engineering, Broadcasting, Servic- 

ing, Electronics, Aviation, Marine & Police 
Radio taught thoroughly. АП expenses low. 
Co-educational. Catalog íree. Valparaiso 
ا‎ Institute, Dept. 500, Valparaiso. 
nd, 


CLINICAL Laboratory Technicians in great 

demand. We train you in your spare 
time, in your own heme. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-5, 
Austin 5, Texas, 


SGALESMANSHIP.  Hi-Power. The sure 

fire hard hitting T.N.T. method used by 
the "Big Boys". Poweriul, easy, Complete 
$1.00 Key to Sales—Box C-3, Van Dyke, 
Michizan. 


LEARN Credit and Collection Agency Busi- 
ness; Earn $50.—5150. Weekly upwards; 
Interesting Literature Free; Write Educa- 
tional Extension Service: Department 102, 
Wilshire-Labrae Station, Los Angeles. 


EXCEPTIONAL  Peacetime Opportunity. 

Operate a Collection Bener redit Bu- 
reau. Quickly learned. Many make $5000 
yearly, up. Write Cole Associates, 
cuse, New York. 


"HOW To Get What You Want''—proved 
guidance for gaining money, health, hap- 

piness, love. Interesting explanation free! 

ы ышы Research Guild, Anaheim, 
mill, 


BECOME a Doctor of Psychology (Ps.D.). 

leach secret of contentment, happiness. 
Solve mental worries. Free book. College 
of Universal Truth, 5651-A North Ashland, 
Chicago. 


Syra- 


PREPARE now for tremendous opportuni- 

ties in new fields of Radio after the war. 
lraining for Federal Licenses. Write for 
particulars, American Radio Institute, 48 
East 23 Street, New York 1 


MAKE up to $25-$35 week as a Trained 

Practical Nurse! Learn quickly at home. 
Booklet free, Chicago School o£ Nursing. 
Dept, К-5, Chicago. 


PLASTIC Engineering pays big. Home 

study course, Low cost. Easy terms Free 
booklet. Ohio Institute of Technology. Box 
P-155, Greenville, Ohio, 


READ Character at a glance. Twelve 

amazing practical lessons only $1.00 
complete. Gilbert Books, 659 Ocean Ave., 
Brooklyn, Y, 


EARN More Money. Be More Successful. 
Learn How by better use of your present 

abilities. Details Free. Маусо 3029 S&S 

Orange Blossom Trail, Orlando, Florida. 


USED Correspondence Courses and Techni- 

cal Books Bought, Sold. Rented. Catalog 
Free. Educational Exchange, Henagar, 
Alabama. 


MUSCULAR Development. Become profes- 

sional Acrobat, Free Health Book. Write! 
Кпой, 2154GS 52nd Street, Milwaukee, 
Wisconsin. 


STOP Radio Noises! Amazing New Booklet 
tells how, $1.00. Moneyback Guarantee. 


Inquiries answered. Rowe Company, 660 
Mission, San Francisco 5, California, 
REFRIGERATION Service Course. 24 il- 


lustrated manuals. Easy, quick, low cost. 
Free booklet. Mechanics School, Dept. 
3-53, 4701 West Pico, Los Angeles 6, 


LOCKSMITH Course, Lock-picking, key- 
fitting, etc, $1.00 prepaid, Millers Кеу 
Shop, Canadian, Texas. 


"SUREHAND" Legible shorthand serves 
pie Only 25c. Jesse L, Cook, Bartow, 
orida, 


HOME Studycourse, drugless therapy. Free 


literature, Institute of Drugless Therapy, 
Tama, Iowa, 
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PROPHETS approximated FDR's name. 
Dime. Nichols, Box 85, Waltham, Mass, 


DRAFTING Pays Big. Learn now. Monroe 
Institute, PS-5, Alton, Illinois. 


ELECTRICAL SUPPLIES & EQUIP. 


| 


EXPERIMENTERS! Large assortment, fl- . 


ber strips, washers, tubing. screws, nuts, 
rivets, ceramics, etc. Big value, only $1.98, 
Satisfaction guaranteed. Marko Supply, 
2924 Logan Blvd., Cnicago 47, ПІ. 


NOW—Repair your own electrical appli- 

ances With Chanite Self-welding, Electri- 
cal Heating. Element Flux. Instructions, 
delivered, price $1.00, Chanite Sales Com- 
pany, 914 South Main, Fort Worth, Texas. 


KOHLER Automatic Electric Plans from 


800 to 10,000 watts. Other electric plants 
in О.С. & A.C, E, F. Schmaltz, 215 Wy- 
oming Ave., Kingston, Pa. 


ELECTRIC Pencil: Writes—Engraves | all 
Metals. $1.00 postpaid. Beyer Mfg., 
4515-C Cottage Grove, Chicago 15. 


FOR Motors, Welders. Generators. Other 
Electrical items. Write LeJay Mfg., 823 
LeJay Building, Minneapolis, Minn, 


HOT Water Tanks, Automatic Gas Heat- 
ers, Electric Cellar Drainers, Pumps. 
Namgre Moore Sales, Lincoln, Nebr. 


1-WIRE 6 volt Electric Fencer, $3.75. 
Write, Wholesale Fence, Hales Corners, 
Wisconsin. 


WIND Electric Motors Yourself. Write. 
Simplex, Box 260A, Pontiac, Mich, 


ENGINES, MOLORS, ЕТС. 


frames in П | 
“Turns Per Coil” Tables. $5.00. R. Doyle, 
1620 Appleton, Long Beach 3, California. 


WINDING Data, 225 motors, single and 


three phase, $1. 00, Motor Data, Box 7631, 
Kansas City 3, Mo, 


FARMS, OTHER REAL ESTATE 


SEE the Highlands of Louisiana where 
winter brings no idle acres. Cnoice cut- 


obligation. 
Long-Bell Farm Land Gorpora tion, 897 R. 
A. Long Bldg.. Kansas City, Mo. 


GOOD Farm Bargains. Washington, Min- | 


nesota, Montana, Idaho, Oregon, North 
Dakota. Dependable crops, favorable cli- 
mate. Write for literature, lists describing 
typical farms. Specify which state. J. 
Haw, 120 Northern Pacific Ry., St. Paul, 
Minn. 


FARM Catalog Mailed Free. Hundreds of 

Bargains New York, Connecticut, New 
eg and 21 other states Maine to Flor- 
Strout Realty, 255-ZB 4th Ave., New ` 
10, New York. 


FARMS or Real Estate to sell? Advertise 

your offer in this column for profitable 
results. Popular Science readers are buy- 
ers! Write today for folder F. Popular 


Science Classified Section, 353 Fourth Ave., 


New York City. 


40 ACRES, near White River, unimproved: 
poultry land $190; $5 down, $5 monthly. 
Free list and literature. Hubbard, 269 

Grossman Bldg., Kansas City, Kans. 


FLORIDA—Frontage on beautiful lake; 
fishing and MARI d fruit - d vegetable 

land; free booklet. Dept. Y, Interstate 

Development Co., Orlando, Florida, 


OBTAIN Free fertile South-American Farm 


Lands. Interesting descriptive folder, 10c, 
ganas, 395 Broadway, Suite 1210, New 


Ы 


$5. ACRE lands, cheap homes, free stock 
range, in the beautiful, healthful Ozarks. 


Free Literature, Barnsley, Ozone, Ar- 

Kansas. Д 

MINNESOTA, Wisconsin Lake frontage $7 
acrel 2662-C Rutherford, Hollywood 28, 
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| GUARANTEED Hair Trimmer 60c. 


; know 


FIELD GLASSES, 
TELESCOPES, ETC. 


MICROSCOPES, Telescopes, Binoculars; 

all scientific, chemical, laboratory appa- 
ratus—bought, exchanged. Exclusively our 
business for fifteen years. Not get-rich- 
quick speculators, Trial will show that we 
apparatus: 
arry Ross, 64 W. Broadway, 


MICROSCOPES 15 
— Exchanging — 


m 


М. X. 


Ie s—Buying—Selling 
pairing — Accessor- 
es — Research — Industrial — Amateur. 
National Scientific Instrument  Co., 
Chambers Street, New York City 7. 


ASTRONOMICAL Telescopes, binoculars, 

cameras, microscopes; bought, sold, re- 
paired. Send 10c for list of instruments 
desired. Rasmussen, Box 294, Amsterdam, 


i 


2 


MAKE powerful. perfect telescopes, micro- 

scopes, telephoto cameras. Trifling Cost, 
Instructions 10c each instrument. B. Jamer, 
Manorville, N, Y. 


FOR THE HOME 


POPULAR Record Albums, Tommy Dorsey, 

Artie Shaw, Eddie Duchin, Frankie Cárle, 
Dinah Shore, Victor Herbert, Cole Porter 
Theme Songs. choice $2.75, Yellow gold 
watch chain $1.20, Westinghouse Electric 
glass coffeemaker $8.95, 17 jewel water- 
proof watch $49.95, Meyer Hurwitz Co., 
East St. Louis, Ill. 


Extra 
blades 5c, Watson Hauger, 224Ay Ridge, 
New Kensington, Pennsylvania. 


FOR INVENTORS 


INVENTORS: Learn now—without obliga- 

tion—how to protect and sellyyour inven- 
tion. Write for free “Record of Invention'' 
form and complete instructions for making 
disclosure end establishing date of your in- 
vention. We also send our new free “Раї- 
ent Guide for the Inventor", containing 
complete information about patent proce- 
dure and how to sell inventions; giving il- 
lustrations of many successful inventions: 
over 150 basic mechanical movements. We 
assure you prompt, confidential service, 
Delays may be dangerous, Write today for 
your free “Patent Guide and ‘‘necord 
of Іпуепііоп'' form. Clarence A. O'Brien 
& Harvey Jacobson, Registered Patent At- 
rne C Adams Building, Washing- 


inventions urgently needed by manufac- 
or particulars. Chartered 


$ | Institute, Dept. 3-A, Washington, D. C. 


INVENTORS! Have you a good 
idea? Write Mr. Metsler, 11 
New York 


MANUFACTURERS Names — all lines, 
Price-list free, Tupper, 18-B Lyman, 
Beverly. Mass. 


atentable 
est 42nd, 


CASH for practical ideas and inventions. 
Mr, Ball, BB-9441 Pleasant, Chicago. 


FORMULAS, PLANS, ETC. 


AUTHENTIC Formulary 924 pages (illus- 

trated). 10,000 Money making formulas, 
recipes, instructions, substitutes. $2.00 post- 
paid or C.O.D. (Foreign, $2.35). Catalog. 
Adams-Brown, Chestnut Hill 67, 


FORMULAS—All kinds. Latest money- 
ossi literature Free, KemiKal, Park 
ge А 


10,000 MONEY making formulas $1.50, 
catalogues 10c, Signs, Farmington, Mis- 
sour 


FLEXIBLE Moulds. Imitation Marble 
Granite. Details Pree. Del Dykes, 5116 
Kinghill, St. Joseph. 


FORMULAS Latest, a Analysis. Lit- 
erature free. E. ,Belfort, Engineering 
Building, Chicago 6, 


FORTY Fast Seller Formulaes and catalog 
$1.00, Co-Op Service, Box 638, Chicago. 


Mass. 


Buy War Savings Bonds and Stamps regularly. 


highest prices paid. | | 
ADVERTISING Book Matches—Cash In On 


119 ; 
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FUR FARMING 


CHIN-CHIN Giant Chinchillas. is of 

Rabbits. Most beautiful fur. Small in- 
vestment. Large Profit. Free illustrated 
booklet. Willow Brook Farm, R.D. 16, Sel- 
lersville, Pa. 


HIGHGRADE SALESMEN 


Political Campaigns—sell Union Label 
matches, Cut for all businesses and political 
parties—Free powerhouse selling kit—low 
prices—protection guaranteed on repeat or- 
ders—cash commissions. Superior Match 
Co.. Dept, P-5, 7530 Greenwood, Chicago. 


HOBBIES, COLLECTIONS 


UNUSED Match Book Covers, 100 all dif- 

ferent $1.00. 35 mo al Flash Covers $1.00. 
Free list, Charles Edelman, 1311P East 84, 
Cleveland 3, Ohio, 


VIEW Card Collectors—For the best collec- 
Write for de- 
tails, Scenic-Card Club, Box 46, Arlington, 


GENUINE Arizona Ruby and Desert Sap- 
phire. Send Quarter for both, Mineral 
2651, Phoenix, 


Specimens Company, Box 


Arizona, 


JEWELRY Stones removed from rings, «т. 
100 assorted $2.00. Lowe's, Box 311, 
Louis 1, Missouri. 


MAKE money with Hobbies. Postal brin Ls 
details. Co-operative, Seven Randolph 
Place North West, Washington, D. C, 


STAMP and Hobby Magazine Free, Bar- 
rington Smithco, Halfwaytree-20, Ja- 
maica, B, W. I 


nokia HU Lr 
EXCHANGE Eon Cards... Ce dm 
25с. Box 523-A . Rochester 4, М, X. " 


HOME CRAFTSMEN 


28 LAWN Ornament atterns 25c, осме 
patterns: 15"-20" high; Dutch girl, Du 

boy, pirate, bull terrier, Mexican girl, ^ m 

ican boy, dwarf, penguin, flower girl, 10c 

each; 3 for 25c. 25 novelty pestering 30c, 


CATALOG: Tools, Decal Transfers. Pat- 
terns Novelty Furniture, Lawn Orna- 
ments, Silhouettes, Letters & Numerals. 
Other Lines. 500 articles finely отан, 
Write Wo-Met Shop, Ashburn, Georgia 


FLEXIBLE Moulds Easy To Make With 
Roni Rub'r Compound. $1.50 Pound Post- 
paid, Guaranteed, Color—Patterns—Sol- 
dier, Sailor—Marine. 3 For 25c Postpaid. 
Princiotta, Box 5, White Stone, N. Y. 


KNOCKDOWN furniture cedar chests—end- 

tables—bookcases, etc, Easily assembled, 
Illustrated catalog 50c coin, Woodcrafts, 
411 Madison, Wilmington, Delaware, 


345 ANTIQUE Firearms, Swords, 
4,000 Bargains Coins, Indian Relics 

sils, Antiques, New Catalog No. 9 with 

photographs 10с. Heike, Wenona, Ill. 


BUILD Streamlined plywood kitchen cabi- 
nets, Plans 25c. Roger Underwood, 4617 
Johnson Avenue, Western Springs, Illinois. 


Basement ска ыа асс bateria cese аба ani Hinata 
ae ig Workshop drawings automatical- 

Н; Eliminates squares, $2.00 postpaid, De- 
tai dime, Pantographs, Munising, Mich 


INFORMATION 


——— — Г ҥҥ--.Кү[ү[ү[ү[ү[ү[ү[үҖө--._._-———-- 
CAN' Б, o it? (Anything) 10c tells where. 
P. bos 177, Keyport, New Jersey. 


INVENTIONS WANTED 


ALL Kinds: We have facilities and finances 
to make and sell your ideas, both me- 
chanical and chemical. Send model, Rr 
Баррі details and wishes. General Sales & 
Gom any, 110 East Main Street, 
dison 3, isconsin, 


INVENTORS: Have you a sound, practical 

invention for sale, patented or unpat- 
ented? If so, write Chartered Institute 
of American Inventors, Dept, 3-C, Wash- 
ington, D. C. 


Rifles, 
es Fos- 


POPULAR SCIENCE 


WANTED—good post-war inventions, all 

kinds, patented, unpatented, Booklet, 
references, free, Invention Reporter, 3B- 
11236 8. Fairfield, Chicago. 


MANUFACTURER wants sensible mechan- 

ical device or idea with quick sales - 
sibilities in low-priced field, Write Matt, 
1412-C Great Northern Bldg., Chicago A, 


INVENTIONS Promoted. Patented or Un- 
patented. Write Adam Fisher Company, 
183-A Enright, St. Louis. Mo. . 


CASH for Inventions—Patented, unpat- 
ented, Mr, Ball, BC-9441 Pleasant, Chi- 
cago, | 
INVENTORS! Have you good patentable 
ideas? Write Mr. Metzleer, 11 West 42nd, 
М. Y. 


JEWELRY 


LADIES' and men's Swiss reconditioned 

wrist watches, yellow and rose garg 
color $19.75, money order, “Alarm Clocks'' 
urgently needed by war workers 50c each 
paid for repairable clocks,  Rudolph's, 
Atchison, Kansas. 


LEGAL DIRECTORY 


MEXICAN Legal Matters reliably handled. | 


А, Munoz, 240, Juarez, Mexico. 


MACHINERY FOR SALE 


CROSLEY ironer for sale, used only 8 
times, Write Francis Cleereman, Newald, 
Wisconsin. 


MACHINERY, TOOLS & SUPPLIES 


MICROMETERS New 0-1" $5,95; 1-2" $7.95; 

2-3" $9.95; 3-4" $10.95, Reading in 
1/1000", Precision. uaranteed, C.O.D 
plus postage, Cash orders prepaid, Exam- 
ine five days. If unsatisfactory return for 
full refund. Wendler Co,, Dept, 13, Fre- 
mont, Ohio. 


FIBRE-Bakelite washers, strips, 

ieces large assortment for insulation, 
Ideal for electricians, radio mechanics, 
hobby workshops. Over 1000 pieces. Satis- 
faction guaranteed. Special $1.98. Limited 
supply. Order now. Widran Distributors, 
MA-214 West Hubbard, Chicago, 


ATTACHMENT Grinds drills any twist in 

long, short and 59 degree angles, like 
factory guaranteed, $2.95 prepaid. Fac- 
cu 1512 West Slauson, Los Angeles 44, 
California, 


BUILD your tractor from second-hand 
automobiles! Convert your horse drawn 

farm equipment into tractor drawn equip- 

кен. Nolan's Garage, East Wareham, 
ass. 


LAY in a supply of Nuts, Bolts, Screws, 

Washers, Rivets, еіс, Over 5 lb. All 
sizes and shapes, Handiest assortment 
over 1000 items only $1.98. Gateway. 4846 
Milwaukee, Chicago. 


DIAL Indicators for sale, $8.50 C. O. D. 

Readings .001-,0005, Write for free liter- 
ature. Amity Products, Box 241D, Waltham 
54, Massachusetts. 


STEEL beam irammels for draftsmen, en- 

gineers, mechanics. Circular Free, Clair 
Company, Box 92, Blythebourne Station, 
Brooklyn, N. Y. 


NEW caliper, direct reading, speeds up de- 

fense work, cheap. Free illustrated cir- 
cular, Factory, 811-H East 3lst, Kansas 
City, Mo. 


GRIND Drills Like Factory: Attachment 
for Bench Grinder. Cheap. Factory. 
811-А East 31, Kansas City, Мо. 


DRILL Grinding Attachment $5.95. E. Z. 
MfS.. 327 California, Burbank, Califor- 
nia. 


ASSORTMENT new used high-speed tools. 
Box 493, Flint, Michigan. 


OPEN your garage door from dash board. 
Look under 'Automaobiles'', 
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MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


500 TRICES vou can do! Douglas’ famous 

Catalog of 500 Tricks, 128 pages. now 
only 10 cents, America's fastest service on 
magic for pocket, parlor, stage, profes- 
sional, amateur. Douglas' Magicland, Dal- 
las, Texas. 


QUALITY Маріс since 1907, Three new 

catalogs ready, twenty-five cents each. 
Book catalog and lists free. Thavers, Box 
1785, Wiishire-La Brea Station, Los An- 
geles 16. Calif. 


HOLLYWOOD Special! Magicians button, 

catalog, ghost illusion and free trick for 
25c. Magic House of Charles, Box 8885, 
Hollywood, Calif. 


WORLD'S largest professional magic shop 

keeps you in touch with latest tricks. 
To receive mailings send 25c for 1943 cata- 
log. Holdens, P-220 W. 42nd St., New York. 
uini, inii: e S cl o و‎ РАДАА DOR 


MAGICIANS', Gamblers' secrets exposed. 

Cards, Dice, Punchboards, Slot Machine, 
Catalog 10c. Book Co., Box 671, St, Louis 
„ Mo. 


“WHO is Hitler?” 

card, Sample 10c, three for 25c, 25 for 
$1.00. Mail them to your friends, Haskell 
. Boyer, Box 1486, Ft, Worth, Texas. 


U102 MAGIC Tricks" only 15c at news- 

stands. book, stationery stores, By mail 
25c. Robbins Co., Publishers, 152 West 
49nd, New York City. 


PUZZLES, Magic Tricks, Jokers’ Novelties, 
Catalogues 10c, Signs, Farmington, Mis 
souri. 


TRICKS, Secrets, cards, punchboards, etc. 
rhs uae Big illustrated circular free. 
Mack, Box 1278-P, San Francisco, 


BE a Magician. Large professional magic 
catalog of latest tric 25c, Ireland. 
F-109 North Dearborn, Chicago. 


MAGICIAN'S Headquarters. 216-page il- 
lustrated catalog, 25c. Каіпіег'5, 5-1311 
Walnut, Philadelphia 7, Pa. 


MANUFACTURING 


PRECISION Machining models, production 

small. lot industrial diamonds resetting. 
Specialty Machine Shop, 2821 Mitche 
Street, Racine, Wis. 


MODELS, small lot manufacturing, met- 
als, plastics, etc, Milburn, Burlington, 
Kehntacky 


үө 


MILITARY INSIGNIA 
SILK embroidered Service Emblems; Sam- 
ple and price list, 10с; Insignia Guide, 


10c, Emblems made to order. Hobbyguild, 
35-X West 32nd, New York. 


MINERALS & PRECIOUS STONES 
ER n minerals, different 


MISCELLANEOUS 


THOUSAND Laughs—Unique 

Cigarette Dispenser. Holds 10 cigarettes. 
Simply press donkey’s head down, tail 
rises—presto—out slips cigarette. Satisfac- 
tion guaranteed. Shipped C.O.D, for 98c 
plus small moaey order fee or $1.00 with 
order,  Sanimo Industries, Dept, PS-6, 
Spencer, Ind, 


Jackass 


Imperial 
Austin 5, Texas. 


BARBER Shears: 
steel. Ideal for home or professional] use, 
Sacrificing, closeout price only $2 per pair, 
C. O. D. plus postage. Cash orders prepaid. 
Money back guarantee, Quantities limited! 
Wendler Co., Dept. 21, emont, Ohio, 


Buy War Savings Bonds and Stamps regularly. 


POPULAR SCIENCE OPPORTUNITIES 


A fast selling comic . 


UELLE a‏ ا س 


Superfine, 7'5" forged | 


HOW about selling or exchanging that 

thing you have laying around the house 
or in the attic? No matter what it 1s or 
where you live send postal card with full 
description, Exchange Bureau, Box 363, 
Jamaica, L. І, N, Y. 


GREAT Fun.  Pin-ups, Photos, Labels, 

Views, Souvenirs, Sparetime offers—25c. 
Your letters mailed from №, Y, 15c. For- 
warding service, Fascinating details free. 
Haller, 436 N. Y. Ave.. Brooklyn 25, N. Y. 
Write, Any Day, Any Year. 


COLOR cartoon sketch made from your 
photograph, and suitable for framing. 
State Hobby or Sport. Photograph re- 
turned unharmed. Send photograph and 
$1.00 to Art Associates. Box 924, Portland, 
Maine. 
ARTHRITIS, Rheumatic Miseries relieved 
with prescribed Extol, Prepared by Phar- 
macist, Used successfully fifteen years, In- 
formation, testimonials, Extol Company. 
Elkhorn, Wisconsin. 
LIKE Horse Racing? , , , Horse & Jockey 
Magazine is Tops with Turf Fans Every- 
where, At all Turf Newsstands, Sample 
Copy, previous issue, Free. Box Ten, Van 
Nuys, Calif, 


ENLARGERS—Build your own, Kit of 

parts, $6.00, Free particulars, Crescent 
Engineering, Box 251-C, South Pasadena, 
California. 


ELECTRIC paint or garden sprayer. Easily 

converted from cheap auto air horn. 
Complete illustrated plans 35c.  Eaytor 
Lab's, Lynwood, California, 


500% PROFIT selling paper advocating 
debt free U, S, A, sample 3—1!5c stamps. . 
. E. A., 119 W. Fitth, Topeka, Kansas. 


TWIN-CYLINDER Air Compressors $13.15. 
Motors-Various sizes. offmann, 2740 
Coy, Cincinnati 19, Ohio. 


YOUR picture palnie water colors $2., 
oils $3. from photo, Photo returned, Paul 
Fortner, Montezuma, Indiana, 


B COMPLEX capsules—100 for $1.25, Ask 
for nrices on other vitamins, A. Lake, 
2309 Holland Ave., Bronx 10, New York, 


MAGAZINES, circulars, oppor hereon ey 
Dime, Edward Lau, Box 1258, Honolulu 
7. Hawaii, 


100 PATRIOTIC Stickers assorted 10c! 
Ч Mar ade B, 1432A North 15th, Milwau- 
ee-5, 


WORLDS Smallest Bible. Postage Stamp 
Size 15c, Peck, 301B Eldred, Battle 
Creek 21, Michigan. 


FREE literature how to locate buried 
treasure and minerals. Fisher Labora- 
tory, Palo Alto, Calif. 


SEEK Buried Treasure. Methods, mys- 
teries, devices explained. Circulars free. 
Century Press, Box 151D, Glen Ellyn, Ill 


SELL by mail. “Progressive Mail Trade" 
telis how. Sample сору 10c. Roy Hanke, 
21 Mariner 5t.. Buffalo 1, N. Y. 


UNPAINTED Wall Plaques 2!5c up. Write 
Oman, 642 Broadway, St, Paul 1, Minne- 
sota. 


RECEIVE mails, magazines, samples. Your 
name in numerous mailing lists 10e. 
Howard, 396 Broadway, New York, 


PLANT Bansei Edible Soy Beans—250 25c. 
Green Valley Gardens, 126 North Main, 
Tulsa 3, Oklahoma. 


345 ANTIQUE firearms, | 
shotguns, relics, minerals, fossils. Cata- 
log 10c. Heike, Wenona, Tl. 


TELL fortunes! Only 25c. Personality 
Expert, 9063 179th, Jamaica, New York, 


FREE Big Mail, JFS, 1229 West First. 
Dayton 7, Ohio. 


MODELS £ MODEL SUPPLIES 


SHIP Model Blueprint's—Battleship-Wash- 

ington $1.00, Cruiser Chicago £1.00, Cor- 
vette $1.00. Victory Ship $1.00, Casey's 
Ship Models, Box #5, 30 W. Washington, 
Chicago, Illinois. 


| rifles, cartridges, 
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POPULAR SCIENCE OPPORTUNITIES 


TRAIN Fans! If you build your own switch- 

es and accessories, this device is indis- 
pensable, Compact, powerful, double-act- 
ing Solenoid Machine, 8-15 V, compounded 
leverage provides movement ‘range 15" to 
34". Adjustable friction lock. With ratchet 
device will operate turntable or bridge. 
Complete with wiring and keyboard type 
controls, $10.00 pair. Postpaid cash with 


order, or send $1.00 balance COD. Cole- 
Built Products, 7075 Station G, Los 
Angeles 37. 


SHIP model kits and fittings. Complete 
line Fisher model yacht equipment. All 
Boucher, Fisher, Marine Model and Ideal 
Kits, fittings and blueprints at standard 
fand." Most complete пос сф New Eng- 
d. Jame“ Bliss & Co., Inc., 220 State 

, Boston, Mass. 


MOST complete Illustrated Catalog—''O- 
HO OO' Model Railroad Parts ever 

publish^d. Send 5c for mailing. Selly, 1377 

Gates Ave. s Dept. 805, Brooklyn, N. Y. 


PLANES, Boats, Hundreds of Hobby liems; 

catalog 6c. America's Hobby Center, 
Dept. 554, 40 E. 21st St., New York 10, 
New Yo rk. 


SHIP Model and yacht supplies, complet 


large 64 page Greece, 20c, Wm, Wild, 
510 E. llth St., New York City, 


MONEY MAKING OPPORTUNITIES 


MECHANICALLY Inclined Men—Own and 
operate general Appliance Repair shop. 


Complete, illustrated course shows vou 
how. Welding, Refrigeration, Motor re- 
pair, How to get business, etc., all phases 


covered. Free literature. Christy Supply, 
Dept. 1439, 2835 N. Central Ave., Chicago, 


YOUR Money Making Opportunities are 

wanted by over 700,000 Popular Science 
readers! Advertise here for real results! 
For full information, write today for fold- 
er M. Classified Section. llth floor, 353 
Fourth Ave., New York, N, 


IF you want to trade or sell anything (re- 

gardless of what it is) send 20c coin for 
“Swappers Guide". It lists hundreds of 
Swap—Buy—Sell Opportunities all over 
America, Swappers Guide, 610 St. Joe, 
Evansville, Indiana 


LEARN Metascience, Remarkable drugless 

healing. No manipulation. No apparatus. 
Unbelievable simplicity and results. Inex- 
pensive correspondence course. Write Meta- 
sclence, De Land, Florida. 


A $100-a-month hobby at home! No solicit- 

„ по meeting people, Easy enjoyable 
pastime. Details, 25c. Quarter returned if 
not satisfied with hobby, Laura Dickson, 
Anderson, S. C. 


FARMERS, gardeners: 
Moon signs. Big 1eturns. 


Plant, harvest by 
Planting guide 


with rpetual date indicator. Prepaid 
$1.00. Rural Service, 1663 Gummer Arve., 
Dayton 3, Ohio. 


MONEYMAXKING Ideas galore, Mailorder, 

homework, business opportunities. agents 
propositions, swaps, bargains, etc. Big mail 
100. Val-U, Box 230-Р P. Burbank, Cali- 
ornia. 


START a home business in sparetime. Make 

extra money, Experience not essential. 
Literature free, Lambert Press, Dept. BB- 
453, Hot Springs, Arkansas. 


SELL Clean House Roach Traps to Restau- 

rants, Hotels, etc, Catches every variety. 
Send $1.00 for sample traps. Roach Trap 
Co., 1932 Midland. Fort Smith, Arkansas. 


GET Big assorted mail, moneymaking 
Plans, opportunities, catalogs. Magazines. 

Name listed 10c. Sample sent immediately, 

General Service, 28-10-D, Hunt, Idaho. 


MAKE colorful plastic jewelry. for gifts. 

resale. Circular free. Beginner's outfit, 
$1 (refundable). S. Hughes, 218 Sidell, 
Danville, Illinois. 


DETECTIVES Earn Bi 
unnecessary. pared 
P-125 West 86th, N. 


SELL By Mail аа what, where, 
v new. Giunta, 78-45 81st, Glendale, New 
or 


Money. Experience 
шага а Wagoner, 


50 


їапї mails 10с, 
arvey Teeple 


OPPORTUNITIES Galore, 
sample mailing free. 
(PS), Decatur, Ind. 


CATALOG, 300 money making plans and 
books, One Dime, Co-Op Service, Box 
638, Chicago. 


MONEY Making opportunities, Leading 
mail order magazine 10c, Signs, Farm- 
ington, Missouri, 


SCHEMES, Opportunities, magazine, 10c. 
Name in directory, 10c. Richmond Pub. 
Co., Box 21-S, Station А, Los Angeles. 


"MAKE Moner With Hobbies'' $1.00 Post- 
paid. Literature free, Peck, 301C Eldred, 
Battle Creek 21. Michigan. 


$25 DAILY Can Be made- Honest. Legal. 
Complete Layout 50c. Lucas, 70 Joseph- 
ine, Detroit 2, Michigan. 


A DRIVING force to your personal success. 
Unusual idea! Details, Taylor Company, 
590 Grove Place, Pontiac 8, Michigan. 


PROFITABLE Homini: Sample and De- 
tails 10c. Woodcraft, 1320 Lindsay. 
Gainesville, Texas. 


мен шене, now for Ыза puca пеней 
ation omplete plan c, Charles 
Smith, Paradise. Pa. 


PROFITABLE Opportunities—Stamps— 
Magazines,—3c stamp. Varvel, 241. West 
Third (South), Salt Lake City i. Utah. 


TRADERS' Club members earn big money 
because??? Anderson, Vineburg, Calif. 


BIG profits, nationally advertised product. 
Information Free, Lumco— Kimball, Neb. 


CONTEST Books, List Free. Pederson. 
1609-A East 5th, Duluth-5, Minn. 


$50 GROWS to $200 etc. Write Financial, 
4550 Malden, Chicago 40, Illinois. 


SELL Books and Courses by mail in your 
spare time, Siddall, Atascadero, Calif. 


MONUMENTS 


MONUMENTS- Direct Low Prices, Freight 


paid. Guaranteed. Free Catalog and 
samples. Write Granite-Marble Factory, 
A49, Oneco, Florida. 


MOTION 


PICTURE & SOUND 
EQUIPMENT 


DEALERS! Want more business? Advertise 

your films or equipment in this column, 
Read by enthusiastic photography-minded 
Popular Science readers — 748,593 every 
month! Write for folder S today, Popular 
Science Classifled, 353 Fourth Ave., New 
York City. 


GORGEOUS Girls—''Lorelei'' 

Girls'', two breathtaking films, 8mm— 
50 ft. $2.00; 16mm—100 ft. $4.00 each. 
Travel, Comedy and Glamor Films. Lists 
for 3c stamp. Audet, Box 6520-A, Phila- 
delphia. Penna, 


KODACHROME, fresh stock! Daylight or 
Type А! 25-ft, rolls double 8mm, $3.80 
each; 100-ft. rolls 16mm, $8.90; postpaid, 


cash with order! Will р Бош (Limit | 


r customer.) andard Sales, 
ansas City 10, Missouri. 


е 


newest 1944 pretty girl 
2.00. 16mm, 100 ft., 


six rolls 
Box 154, 


BEAUTY Brevities, 
movie. 8mm, 50 ft. 


and “Sarong ' 


$4.00. Prepaid. USA. Complete lists plus 


glamour sample, dime, Jenkins, 3923-A, 
mira, New York. 


UNIQUE Subjects latest hit! ‘‘Beauty Bre- 
vities" 8mm 50 ft. $2.00—16mm 100 ft. 
$4.00 postpaid. Com E film catalog with 
enerous sample 
ales, Morristown, New Jersey. 


FREE Illustrated 1944 8-16 Home Movie 

Film and Accessories Catalog, also Big 
List of Silent Rental Films, Low Rates. 
Essco Film Products, 3827 Archer Avenue, 
Chicago 32, Illinois. 


GUARANTEED Fresh movie film! 
spools double 8mm $3,45! Six spools Uni- 
vex $2.90! Dalite loading! (Limit six each 


type.) Will ship c.o.d, Catalog. Eso-S, 3945 : 


Central, Kansas City 2, Missouri. 


Buy War Savings Bonds and Stamps regularly. 


Three . 


———- 


Trans-American . 


BETTERPIX outdoor safety film, 100 feet 

16mm, $2.50. 25 feet double 8mm, $1.25. 
Free Developing. Finished subjects sold, 
Exchanged. Sound prar. Better Films 
742 New Lots, Brooklyn Т, N. Y. 


SEND amp 

16mm Bell, 
$440.00 
Easton. 


MOVIE Camera Film 100’ 16mm $1.90, 25’ 
double 8mm $1.25, Machine developing 
included, кт 419-A Quincy Street, 


for 1ёўйтй, 8mm catalogue. 
Howell Auditorium projector 
Sterling's, 678 Northampton 


Pennsylvania. 


Brooklyn. 


100° 16mm, USED sound film, $1.00 post- 

paid. List of complete subjects upon re- 
quest. Blackhawk Films, Dept. PS7, Daven- 
port, Iowa, 


8SMM-16MM SILENT-sound films. Complete 

rental library. All latest subjects. Free 
catalogue, (sample film 10c). Garden Films, 
est 50th, New York, 19. 


MAMMOTH 8-l6mm Catalogs, Eargro- 

grams, Samples, Discount Coupon—10c. 
Bargain Films. 719 East 61st Street, Los 
Angeles 1, California. 


8mm-16mm HOME Movies exchanged— 
boughi—sold, Bargains always. Multi- 
prises, 171 Euclid, Bridgeport 4, Conn. 


LEARN Movie Projection 
Free catalog. Give age. 
Elmira, N. X. 


NEW 8mm 16mm Projectors. Order Now. 
Hurry, Dayton Film Rental, 2227 Hep- 
burn, Dayton, Ohio. 


WE Pay Liberal Prices for Movie Pro- 
jectors, Cameras, etc. Goodwill Company, 
Jackson, Tennessee. 


35mm SOUND features, shorts, news, rent, 
sale or exchange. United Film Exchange. 
Norman Ave., Avon Lake, Ohio. 


NEW Model 40B Victor 16mm sound pro- 
jector, 12 inch speaker, 425, 00. Anchor, 
21. Ithaca, New York. 


WANT 8mm outfit. Also 35mm still camera. 
Will pay cash or trade Guns and relics. 
Heike, Wenona, 


Management. 
Theatre School, 


SALE —rent— exchange—8-16mm movies. 
Send stamp for catalogue. Bailey Films. 
Box 2528, Hollywood 28, California. 


35MM SOUND features! Shorts! Techni- 
color samples 10c, Demsey, 1613 Stewart, 
Youngstown, Ohio. 


I BUY—Swap—Rent—Sell 8mm, 16mm 
movie films. Harvey Iris, Box 6539, 
Brockton, Mass. 


SCREEN Up Girls 8mm 35 ft. 1.00. 16mm 
50 ft, 2.00, Glamour lists, sample dime, 
Griffin 21, Ithaca, N. Y. 


BARGAINS 16mm, 35mm, projectors, cam- 
yor” films. Avond, 147 6th Ave., New 
ork. 


8MM-16MM SOUND, silent films for sale. 
Rental Services, Oakville, Conn, 


BUY, Sell 35mm sound projectors, films. 
Buonomo, Box 2, Secaucus, New Jersey. 


16mm-35mm SILENT Movies, sell, buy, 
trade, AM-Trad, 723 "th Ave., New York. 


MOVIE  Projectors—Bought and sold. 
United, 2309-M Lawrence, Toledo, Ohio. 


MOTORCYCLES, BICYCLES & 
SUPPLIES 


FLOYD Clymer's Historical Motor Serap- 

book! Just out, 14? pages, photographs, 
specifications, descr! ptions 250 early motor- 
cycles, automobiles, including Pierce ''4'', 
Merkel, Pope. Yale, Thomas, Harley. In- 
dian, Marsh, Reading, Thor, Steam motor- 
cycle, Ace, Cleveland, Dayton Minneapolis, 
front wheel driven motorcycles and scoot- 
British, German, French, Swedish 
makes. Auto section includes Chevrolet 
V-8. Friction driven Plymouth, Ford “2” 
and ''6'", revolving engine car, steamers, 
electrics, Brush, Pope, Maxwell, Stude- 
baker electric, Sears, ox, Maytag, Hup- 
mobile, Orient. Rambler, others, Interest- 
ing-Educational-Humorous ancient motor- 
ing history. $1.50 postpaid, Clymer, 2125 
W. Pico, Los Angeles 6, Calif, 


POPULAR SCIENCE 


BOOKS! “Modern Motorcycle Mechanics 
and Speed Tuning’’, 435 pages mainte- 
nance Harley, Indian, Villiers, all British 
motorcycles $2.50; with drawings, speci- 
fications, illustrations U.S, Army Jeep, 

German BMW a 
ii wo 


Stroke Motorcycles" $1.50; ''Motorc Eam 

—How 
to Obtain It“ $1.50; ''Historical Motor- 
cycling Facts" $1.00; “Automobile Racing'' 
$1.10; Motorcycle instruction manual 
"Question-Answers' $1.10. АП Postpaid. 
ушет, 2125 W., Pico, Los Angeles 6, Cali- 
ornia. 


NEW Book Just Out! British Motorcycle 

Manual. 72 large pages complete au- 
thentic factory servicing information Brit- 
ish war and civilian motorcycles, 140 il- 
lustrations, diagrams, drawings, engines, 
transmissions, Enfield, Norton, Triumph, 
BS A, Matchless, Ariel, Velocette, Burman, 
Lucas ignition. А . Magneto, Miller 
lighting sets, Hydraulic forks. Wonderful 
book British owners, interesting, educa- 
tional any Motorcyclist, $1.50 postpaid. 
Clymer, 2125 W. Pico, Los Angeles 6, Calif, 


ATTENTION Motorcycle Owners! 1944 

Publication Covering trouble saving tips 
on Indian and Harley Davidson motor- 
cycles, Full line of New and used Indian 
Parts, Large supply Harley Davidson Parts 
New and Used, Price 25c a copy, Copy price 
refunded on first order of $2.00 or more. 
Preston Motors’ Inc., Kendallville, Indiana. 


ENGLISH Magazine “‘Motorcycling’’ pub- 

lished Weekly, Interesting specifications, 
illustrations, description British motor- 
cycles. Racing, past and future models dis- 
cussed, $10. yearly, six months $5.50. 
Sample copy postpaid 50 cents, Clymer, 
2125 W. Pico, Los Angeles 6, Calif, 


“MODERN Motorcycle Mechanics’, 436 

Pages, 200 illustrations. Extensively cov- 
ers——operating, maintenance, complete re- 
conditioning, Ámerican and British motor- 
cycles, Invaluable to motorcycle riders or 
mechanics. $2.50 postpaid. Nicholson 
Brothers, Saskatoon, Canada, 


BOOK "''Speed—How to Obtain It". 

pages, illustrated, instructions, cams, 
balance, timing, valves, pistons, racing 
technique. World's greatest speed tuning 
book. $1.50 postpaid. Clymer, 2125 : 
Pico, Los Angeles 6, California. 


'"MOTORCYCLES—How to Manage Them'' 
260 pages, 175 illustrations, drawings. 
Read it, become a better Motorcyclist. EX- 
pertly written. $1.50 postpaid. Clymer, 
2125 W. Pico, Los Angeles 6, California. 


PLANS, scale drawings, specifications, il- 

lustrations for building attractive Motor 
Scooter complete $2.00: plans electrically 
driven bicycle $1.50 Postpaid. Clymer, 2125 
W. Pico, Los Angeles 6, Calif. 


100 MILES gallon! Motor-Scooters, Motor- 

cycles, Whizzer bicycle engines, midget 
automobiles, gasoline engines. No priority 
necessary. Catalog 10c. Clymer, 2125 W, 
Pico, Los Angeles 6, California, 


PLANS. One scooter and three Motorbike 

plans, 50c, Including parts price list, Va- 
riety Enterprise Co. Box 5, Station A, 
Evansville, Ind, 


MIDGET Racer $65, crated. Scooters: 

parts; unrationed tires cheap; Motors 
$5 up. Send 25c for Bargain catalogue. Mid- 
get Motors Directory, Athens, Ohio, 


MOTORIZED Vehicle Built Scooters, Trail- 

ers. Midget Diesels, Large Manual $1.00. 
Illustrated circular dime, Craftsmann 
Books, Box 1153-PS, Milwaukee, Wisconsin. 


MOTORS rebuilt. Large parts stock. Used 
motorcycle catalog 15c, Indian Motor- 
cycle Sales. Kansas City 1, Missouri. 


PISTONS Parts Accessories Chain all Mo- 
torcycles. McCann's, 2104 Texas Street, 
El Paso, Texas, 


20, 24, 26 x 2.125 TIRES $2.50, Tubes $1.50 
postpaid. Pulver's Sporting Goods, Hud- 
son. N. Y. 
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BOYS, Repair your own bike. ‘Bicycle 
epair Manual”, 865c, R. G. Klauser, 
Shelbyville, Illinois, 
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BUILD a Velocar (Pedal Car) dime for il- 
lustrated literature, Velocar R 3 


үтү" 


MUSIC, MUSICAL INSTRUMENTS 


LEARN Popular Piano! Play hit songs in 

boogie-swing style. Pianists, send dime 
for sample arrangement. Home-study fold- 
er free, Christensen Studios, 765 Kimball 
Hall, Chicago 4, Ill. 


PIANISTS. (also organists) Greatly im- 
prove Technic, Sightreading, Accuracy, 
Memorizing, Playing thru Mental-Muscu- 
lar Coordination. Quick results. Broadwell 
Studios, Dept. 94E, Covina, California. 


STRINGED instrument students: Memo- 

rize finger positions easily with our im- 
proved fingerboard charts, Price 50c, Post- 
paid. Mention type instrument, Engineered 
Products, 534—50ih St,, Sandusky, Ohio. 


NEW and reconditioned ''Clarinets'' Cor- 
nets'' ‘Trumpets ‘Trombones ‘‘Saxa- 
phones" ''Flutes'' ''Piccolos" ‘‘Guitars’’ 
‘Mandolins’ ''Accordions'" Etc. Bargain 
list 10с. Rudolph's, Atchison, Kansas. 


SONGWRITERS: Write for Free Instruc- 

tive Booklet Outlining Opportunities. 
United Music Corporation, Dept. 31, 
Salem, Indiana, 


POPULAR SCIENCE OPPORTUNITIES 


WANTED! Lyrics, melodies for songs. We | 


arrange, publish, sell. 
Studios, Passaic, N. J. 


Superior Song 


OLD GOLD, WATCHES, PRECIOUS | 
STONES 


GOLD $35.00 Ounce—Mail old gold teeth, 

jewelry, rings, watches--receive cash by 
return mail, Satisfaction guaranteed. Free 
information, Writesel Enterprises, PS-2555 
Cleveland, Columbus 3, Ohio. 


WANTED-—United States & Foreign stamp 

collections,  accumulations, duplicates, 
etc, Highest cash prices paid, Fort Orange 
Stampco, Albany, New York, 


PATENT ATTORNEYS 
WHO Buys Inventions? Manufacturers ev- 


erywhere have written us seeking new 
patented inventions, Present defense pro- 


gram offers splendid opportunity to in- | 
ventors with meritorious ideas, As Regis- | 
tered Patent Attorneys in Washington we | 
have served hundreds of inventors—for full | 


information on how to protect your Inven- 
tion write for Free book, "How to Protect, 
Finance & Sel] Your Invention." Also Free 
special form “Invention Record" upon 
which to sketch and describe your Inven- 
tion, No obligation, MeMorrow & Berman, 
Ren Patent Attorneys, 1434 Albee 
Building, Washington, D, С. 


INVENTORS: Learn now-— without obliga- 

tion—how to protect and sell vour in- 
vention—and Free Book “Patent Guide for 
the Inventor’’, containing complete infor- 
mation about patent procedure and selling 
inventions. Delay may be costly. For 
prompt, confidential service—write  to— 
Clarence A, O'Brien & Harvey Jacobson, 
Registered Patent Attorneys, 42B-E Adams 
Building, Washington, D, C. 


PATENTS Secured, Two valuable booklets. 

"Patent Protection" and “When and 
How to Sell an Invention'', together with 
valuable ''Evidence of Invention" form 
sent free, Write immediately to experienced 
patent counselors, Victor J. Evans & Co.. 
841-E Merlin Bidg., Washington 6, D. С. 


INVENTORS: Before disclosing your in- 

vention to anyone send for Form "'Evi- 
dence of Conception''; "Schedule of Gov- 
ernment and Attorney's Fees'' and instruc- 


tions, Sent Iree, Lancaster, Allwine & 
egg Ba Bowen Building, Washing- 
on, à 


INVENTORS: Send for free copy my 72- 
page book on patents, Reasonable terms, 
Prompt action. Confidential, personal serv- 
ice. L. F. Randolph, Dept. 340-A, Wash- 
ington. D. С. - 


"PATENT-Particulars" and Blanks, free, 
airmailed, 
Washington 17, D, C 


Buy War Savings Bonds and Stamps regularly. 


Sterling Buck, P-Hotel Plaza, | 
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PROTECT vour invention through medium 

of my expert personal service, Prelimi- 
пагу information without obligation. Hor- 
асе L. Beall, 902 Е Street, N.W. 4, Wash- 
ington, D, С, 


PATENTS--Trade marks, Preliminary ad- 
vice, book and disclosure form free, Per- 
sonal service. Irving L. MecCathran, 316 
McLachlen Bldg., Washington 1, D. C. 
Registered Patent Attorney, 
"INVENTOR'S GUIDE" free, containing 
100 mechanical movements, information 
about patenting, selling inventions. Frank 
B. Ledermann, 154 Nassau St., New York, 


C. A. Snow & Co. 
Washington 1, D. С, 

Attorneys. Established 

mailed on request. 


PATENTS 


INVENTORS — Foresighted manufacturers 
already planning post-war sale of new 
non-military products, If you have a use- 
ful invention, patented or unpatented, 
write Chartered Institute of American In- 
ventors, Dept. 3-B, Washington, D, C. 


,PATENTS FOR SALE 


NEW Paper Container. Jos, Stevens, R-2, 
Valley City, North Dakota, 


PERSONAL 


ARE You Seeking Abundance? Dynamio 
Power? 


1875. Literature 


| . "special атага’ exclusive pictures 
8x10 (color cover, . ne), 
Turner! Sheridan! etc. Free with each 
order 10 pocket size picture cards of ad- 
ditional Hollywood beauties, All 20 for 
$1.00 (no C.O.D's) Holivwood Parade, Box 
5S 7833, Del Valle Sta., Los Angeles, 


PEORIASIS Sufferers: Pixacol has brought 
relief when everything else failed, Use 
as directed, Apply externally. dries 

klv. convenient, Try regular $i bottle 

without investing a cent! Write: Pixacol 

Lab.. Box 1298, Cleveland 3. Ohio. 


THE New Era of Postwar Science and Pros- 

perity approaches, Get in line for wealth, 
security, and happiness! Amazing details 
free, Lorentzian Institute, 453 N, Third St., 
San Jose, California. 


PERSONAL Problems!! Are you ا‎ 1 

discouraged, contused!! Let me help 
vou!! Write “The House on the Hill" 138 
Depew Street, Peekskill, N. Y, Enclose $1 
for helpful, confidential advice, 


MAKE French Wine, Dutch beer, 
whiskey, Formulas $1.00 each, Hendrix 


studio, 411 Madison, Wilmington, Dela- 
ware, | 
"SUCCESSFUL Home Treatments for 


Troubled Feet.’ Quick results, $1.00 
post beat Larson, Box 4604, San Francisco 
» CALL, 


PSORIASIS—Dry Eczema! Rush name fo 
amazing facts, special No Risk Offer, 

Carter Howell Laboratory, 457 Schenecta- 

dy Avenue, Dept. M-3, Brookivn, N. Y. 


HYPNOTISM, Complete 20 Method Course, 
25c, Western Institute Hypnotism, 
D-1619, Palatine, Ill, 


LEARN Ventriloquism, 3c stamp brings 
particulars, Smith, Dept, 211, 801 Bige- 
low, Peoria, Illinois. 


STOP Smoking with Applied eee chicas. 
Free information, Blain Melton, Route 5, 
Box 286, Danville, Virginia. 


PIN-UPS, Todays Biggest Bargain Assort- 
ment $1.00, James Reed, PS-32, Hollis 


HAIR Falling? Dandruff? Write Tricholo- 
3 gist, 139 Lewis Street, Phillipsburg, New 
ersey, 


51 


| POPULAR SCIENCE OPPORTUNITIES 


WOULD you like your evesight improved 
and discard glasses? Send $1.00 for full 
instructions. 1. Е. Neer, Lake Worth, Fla. 


ROMANCE Magazine, Photos, Descriptions 
үш ECOL SUPS Jackson; Chicago 12, 
nois 


PENMANSHIP Corrector:—Corrects pen- | 


manship—-few hours. Write, Ozment, St. 


Louis 6, Missouri, 


PICTURE Post Cards produced from your 
photograph. For Hotels, Camps, Resorts, 
4154C Fifth Street, Philadelphia 40. 


PRETTY girl photos. Large selection, $1.00. 
Judy Sellers, Box 123, Terre Haute, Ind, 


MARRIAGE certificate, two colors, dollar. 
Caswell Associates, R. 2, Altoona, Penna. 


SUCCESSFUL treatment of foot itch $1. 
Shop. Box 921, Hammond, La. 


BUY Vitamins direct, Save. Postcard. Ma- 
toska Products, White Bear Lake, Minn. 


PHOTO FINISHING | 


IMMEDIATE Service! Pictures returned 

same day order received. Smashing Low 
Pre-War Prices! Sixteen guaranteed Deck. 
led-Edge Velox prints from roll 25c. Or 
one colored or two plain enlargements Free 
with 8 Deckled-Edge prints, 25c. 16 reprints 
from negatives 25c, Candid Roll developed, 
Magic-Eye timed, Vaporated and enlarged 
to 3x4 on Deckled-Edge Velox Paper—36 
exp. 35mm $1.00; 18 exp. 60c; 16 exp. No 
127 50c; 8 exp, Bantam, 25c, Reprints 3 X 4, 
jc each, We have new, perfect 35mm film. 
Low prices. Free Mailers, details on re- 
quest, American Studios, Dept, PS-2, La- 
Crosse. Wis. 


BEAUTIFUL 4 x 6 pictures 3!5c each, from 

116 and 120 negatives, 344 x 445 from all 
Other sizes. All work guaranteed. Over- 
night service. Rell developed and 8 pic- 
Roll 16 
Enlargements on double 
weight portrait paper 5 x 71—30c. B x 10— 
50c. Copies made from any picture 75c. Pa- 
cific Photo Service, Box 666, San Fran- 
cisco, Calii. 


35-mm. ARGUS, Leica, etc. (except ''Mer- 

cury') 36 exposure rolls, fine grain de- 
veloped (Eastman DE-20) and beautifully 
enlarged to 3"x4" glossy prints, 90c, Car- 
tridge reloaded, 35c. 18 exposure rolls, 55c, 
reload 20c. 24-hour service, Satisfaction 
guaranteed — Free mailing bags, sample 
print, Technifinish Laboratory, 38-42 Scio 
St., Rochester 4, N. Y. 


BIGGEST $1.00 value in 35MM finishing 
today, 36 exposures, fine grain 3!4x4!5 
enlargements: deckled, embossed margin 
and date, Eighteen exposures 75c; sixteen 
exposure splits 55c. Free mailers. 8 exposure 
rolls in beautiful, deckled contact finish 
with embossed wide margin, 25c, Mailbag 
Film Service, Box 5440A, Chicago 80, 


NO Delay! Pictures Returned Immediately. 

Eight exposure rolls developed with two 
prints each or one Enlargement each neg- 
ative—only 25c coin, Special! Coupon on 
Beautiful 8x10 Enlargement given each 25c 
order, Details and Film Mailers Free on 
Request. Moen Photo Service, 200 Moen 
Bldg., LaCrosse, Wisconsin, 


OIL coloring photographs a fascinating 

hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements. National Art 
School, 1315 Michigan, Dept. 1721, Chi- 
cago. 


ROLL developed ''Super-Tan'' treated for 
better and more briliant prints and 

longer lasting negatives and 2 sets fadeless 

Velox prints only 25c, 35mm roli developed 

and enlarged $1.00, 10 reprints 25c, 25 re- 
rints 50c. 100 reprints $1.50, Artshop, 
S100, Sweetwater, Texas, 
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BETTER. cheaper Photostamps made from 
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your snapshots, $1.50 per 100, Graham, 


Olive View 2. California 
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YOUR 6-8 Exposure Roll Developed and 

Two prints each good negative 30c: Or 
enlarged to about Post Card size 8 Expo- 
sures 25c, 12 Exposures 40c; 16 Exposures 
50c, Rapid Foto Service, G.P.O, Box 413, 
New York 1. N. Y. 


PHOTO Stationary, personalized with your 

picture and name on 35 sheets good bond 
writing paper and 35 second sheets—all 
70 sheets $1.00 postpaid-—send any clear 
snapshot, safe return guaranteed—San- 
ford's, 235 Baum Bldg., Omaha, Nebraska. 


EVERY picture an enlargement! 8 spar- 

kling deckle-edge Enlargements and roll 
developed 25c coin; 116 size or smaller; 
enlarge reprints 3c, Enlarge Photo, Box 
Q. Boston, Mass. 


ROLL developed and 4 x 6 oversize glossy 

Velox prints. 8 exposure 30c; 12 exposure 
45c; 16 exposure 60c. Overnight service. 
Clemet Photo Service, 1318 W. Columbia 
Ave., Philadelphia 22, Pa. 


YOUR [favorite kodak pictures enlarged, 

size 5 x 7, 10c: three for quarter, coin. 
Send best пере: (film) today. Address 
Geppert Studios, Dept. 83, Des Moines, 
Iowa. 


SNAPSHOT Reprints 50 for $1.00; 100— 

$1.85; 200—$3.50. Less than fifty, 215С 
each, Fast service—finest workmanship, 
Mercury Studios, B-109 North Dearborn, 


Chicago 2. 


8 PRINTS, all enlarged to nearly post- 

card size, from your roll or negatives 
25c. Willard Studios, Box 3535G, Cleveland 
18, Ohio. 


INTRODUCTORY Offer—six enlargements 

from your favorite negative, 25c, Sky- 
land Studios, Box 411, Dept. "ES", Ashe- 
ville, N. C, 


IMPROVE vour photos with color, Easy, 

pleasant, inexpensive hobby, Book teach- 
es how to do coloring. $1.00, Currie, 45B 
Cherry 5t.. Quincy 69, Mass. 


ARMY Discharge, Birth, Marriage Certifi- 
cates, Photostat copies $.35, 3——$1.00, 
Jayzee, 139 E, Broadway, New York City. 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 


“PRINTOMATIC”  Self-feedin Rotary 

Stencil Post Card Printer, $9.50 Com- 
plete. All Makes Duplicator Supplies. 
Literature Free. Pittsburgh Typewriter 
Supply. 336-MA Fourth Avenue, Pitts- 
burgh 22, Ра. 


LETTERHEADS $3.00 thousand—note- 

heads $2.50 thousand—billheads $2.50 
thousand-—envelopes $3.10 thousand—busi- 
ness cards $1.80 thousand—other prices 
equally low, Samples free. Independent 
Print, 1513 Chicago St., Omaha, Nebraska. 


LABELS—500 red, white and blue gummed 
labels printed with name, address, town 

and state, Onlv $1.00 postpaid. Indepen- 

ctr ci 1513 Chicago St., Omaha, Ne- 
raska. 


BETTER Quality Printing Postpaid: 250 


êl, x 11 Good bond letterheads and 250 


034 envelopes $3.25. 500 of each $5.75. 
Mero Products, Box 344, Punxsutawney, 
enna. 


100 LETTERHEADS and envelopes $1.00, 

Comic Novelties Packet 25c. Dickover 
Printing, 5233 Cleveland, Kansas City 4, 
Missouri, 


MIMEOGRAPHING Ink $1.00 pound, Sten- 

cils $1.25 up, Duplicators $5.00 up. Guar- 
anteed Supplies, Service, Beco, Packanack 
Lake, New Jersey. 


FREE Printing and Multigraphing Price 
sis Mangor, 555 South 20th, Newark 3, 


DOLLAR Printing — mimeographing 25 
specials, Mogul-ik, 1321 East 105, Cleve- 
land 6, Ohio, 


CLASSY printing economically produced. 
Quick deliveries, Samples, Sicocan, 6348 
Windham, St. Louis 20. 


200 BOND Letterheads, envelopes, 89c. 2000 
—$5.98. Samples. Joseph Johnson, 1382-B 
Fifth Ave., New York 29, 


Buy War Savings Bonds and Stamps regularly. 


PERSONAL Stationery, Reasonably 
Samples, Printshop. 176-PSM 
Leominster, Massachusetts, 


200 ENVELOPES, 200 L-H's, $1.50; good 
Daher. Print, 108 5. Third, Artesia, New 
Mexico, 


$1.00 SPECIAL 100 sheets 75 envelopes. 
Mag. 2385 Castle, Cleveland 13, Ohio. 


PRINTING OUTFITS & SUPPLIES 


ea cir ae ig ЕЗҮ =, 
PRINTING equipment, type and supplies. 

Send stamp for details or dime for com- 
piete illustrated supply book. Kelsey Inc,, 
-8, Meriden, Conn. 


PRINTERS Supplies. Inks, Linotype Mats, 
Cuts, Bargains. Rankin, Glover Bidg.. 
Kansas City, Missouri. 


SEEN N AS o E 
INEXPENSIVE home-made printing press. 

Details free. Novelty Shop, Downaville: 
Louisiana. 


PRESSES, Type, Supplies, Specimens, 3c. 
La Garza, 8 Walden, Cambridge, Mass. 


PRINTING Presses, Type, Supplies, Lists 
jc. Turnbaugh Service, Loysville, Ра, 


PRINTER'S Supply Bargain Catalog. Send 
stamp. Bradshaw, 3214 Huron, Chicago 24, 


PROFITABLE OCCUPATIONS 


MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how, Welding, Refrigeration, Motor re- 
pair. How to get business, etc., all phases 
covered. Free literature. Christy Supply. 
Dept, 1039, 2835 N, Central Ave,, Chicago. 


OPERATE your own Refrigeration Repair 

Shop. Good jobs now and after the war, 
Easily learned at home, Common educa- 
tion sufficient. Free booklet. 
School, Dept, 8-54, 4701 West Pico, 
Angeles 6, 


BE An Auctioneer, A pleasant profitable 
occupation. Send for Free catalogue an 
how to receive Home Study Course, Fred 
Reppert School of Auctioneering, Box 142, 

Decatur, Indiana, 


LOCESMITHING Course—Practical inex- 

pensive lessons for handy men. Just out! 
Fit keys, pick locks, de-code, make master- 
keys. Satisfaction guaranteed, Send for 
Free Details. Nelson Co., Dept. 709, Chicago. 


$40.00 WEEKLY, Made growing mush- 

rooms, Fresh, Dried. Dominion Patent 
331583, free spawn, North American, 169Ү 
Yonge, Toronto, Canada. 


$5000 FROM Half Acre! Growing Ginseng. 

Seed, contract supplied. Particulars 10с. 
Associated Growers, Dept. 12, St. Norbert, 
Manitoba. 


RAISE hizhly profitable angora rabbits, 

Multiply fast. Wool $8.50 pound. Plenty 
markets. Particulars free, White's Rabbit- 
ry, Marion, Ohio, 


PROFITABLE Mail order business, Com- 
plete plan, sample, big mails, 10c refund- 
able, Hutter, 1085-P Anderson, New York 


riced, 


ourth, 


MUSHROOMS grown in boxes—instruc- 
tions 25c. Spawn $1.00. Gordons, 553 
William, Winnipeg, Canada. 


TOPIC of beeswax production by metal 
lath process, fifty cents, G.C.C, 1732 S, 
j E.. Salt Lake 4, Utah, 
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RADIOS, SUPPLIES & INSTRUCTION 


INSTALL a McGibb All-Wave, All-Dire-- 

tional Aerial] Eliminator, Do away with 
unsightly and indoor aerials. Eliminate 
noises from outdoor aerials caused by poor 
connections and bad weather. Reduce light- 
ning hazards, Increase volume and distance 
reception, You can easily install this de- 
vice (144 in. by 234 in.) on your A C radio 
if it has provisions for external aerial and 
ground. Directions on eliminator, No de- 
terioration. Send no money, Pay Postman 
$1.25 on delivery, Postage prepaid, McGibb, 
Incorporated, 366 Madison Ave., New York 
11, New York. 


SUBSTITUTION Change Over Manual & 
Supplement on radio tubes $1.50 poste 
paid, Anchor, 21 Ithaca, М, Y, 


POPULAR SCIENCH 


RADIO Service men and experimenters 
send for our giant radio catalogue. Save 
dollars. United Radio Co., (1000-V), New- 


ark, N. J. 


REVISED Plans 18 Crystal Sets (SW rec- 

ord 5300 miles), with ‘‘Radiobuild- 
er’’—25c, Laboratories, 363-T Hampton, 
Hayward, California. 


MAKE Simple, Tubeless, Batteryless, Dis- | 


tance-Getting crystal Radios. Crystal 
and Illustrated Instructions 25c Postpaid. 
Alva Allen, P5427, Clinton, Missouri, 


RECORDING discs, 2с each, Make them 
yourself, Simple, No chemicals, No 

equipment. Complete illustrated plans 35c, 

Kaytor Lab's, Lynwood, California. 


Crystal and 
PS427, Clinton, Mo. 
CRYSTAL Radio Experimenters, Shortwave 

instructions, 10c, Hulet, 29 East 39th, 
New York. 


BUILD Improved, Extra Loud Crystal Set, 
Complete Instructions, 20c, Joseph Amo- 
rose, H-4, Hungary Rd.. Richmond, Va, 


RAZOR BLADES, SHAVERS 


. Smith Distributors, 321 Broadway, 
М. Y. C, 7. 


“OUT Own'' Hair outfits, Razor blades. 
Mitchell Manufacturers, Aurora, Illinois. 


RUBBER STAMPS 


YOUR name, address on deluxe cushion 
mount rubber stamp $1.00, Pad 25c. Post- 
id cash with order. 
dgewood, Maryland. 


3 LINE stamp 30c; cushioned, indexed, 35c. 
Signatures $1.50, Printrite, Wauwatosa, 
is. 


Edgewood Press, 


QUALITY, 3 lines 45c, Signatures $1.95, 
Federich Mfg., East Pittsburgh, Pa, 


SCIENTIFIC SUPPLIES 


FUNDAMENTALS of Electronics explained. 
Send 25c. Schiffman, 1216 Park Row 
Building, N. Y. 7. N. Y. 


ILLUSTRATED charts, Radium, Prisms. 
Books. Research Dept., 3915 Twenty 
Fourth St., San Francisco, 


SONGWRITERS 


SONGWRITERS! B. M, I. Publisher with 

established Radio Program seeks new 
songs, poems! What have you? Profession- 
al’s sincere examination Free! High fidelity 
recordings made, Transradio Music, Inc. 
1650-P Broadway, New York. 


SONGWRITERS: Melodies supplied with- 

out charge by well known Hollywood 
Composers. Manuscript lead sheets and 
records furnished. Cinema Song Company, 
Box 670B-9, Beverly Hills, California, 


SONGWRITERS. We are looking for good 

commercial songs, We pay highest royal- 
ties. Write for our publication and distri- 
bution proposition, Puritan Publishing Co., 
343 5. Dearborn St., Chicago 4, 


SONGWRITERS—Send Poem For Immedi- 

ate Examination and Free Rhyming 
Dictionary. Richard Brothers, 46 Woods 
Building, Chicago. 


POEMS Wanted for Musical Setting. Send 
poem for immediate consideration. Five 

ped Music Masters, 646 Beacon Building, 
oston. 


SONG Poems Wanted: Write for Free In- 

structive Booklet, Outlining Opportuni- 
ties. United Music Corporation, Dept. 26, 
Salem, Indiana. 


SONGWRITERS! 


Outstanding songwrit- 
ing service, Roscoe Barnhart, 1320 48th, 
Des Moines, Iowa. 


GOOD music composed to good words. 
Music Printing, Reginald Belcher, Chat- 
ham, New Jersey, established 1910. 


SONGWRITERS! Amazing, outstanding 
proposition. Hibbeler, C15, 2157 N. Avers, 
Chicago, 


MAY, 1944 


; 


SONG poems wanted. Free_booklet, full 
particulars. Write. Song Service, 331-J 
West 46th, New York. 


COMPLETE Service for Songwriters. Crow- 
ley, Garfield East 703, Glendale, Calif. 


GOT words for a song? I'll write music! 
Ahlstrand, Kettle River, Minn. 


SPORTING GOODS, GUNS, FISHING 
TACKLE, ARCHERY 


“REVOLVERS” —‘‘Automatics’’—‘‘Rifles”’ 

— ‘Shotguns''—with Ammunition, Guar- 
anteed М, Б. A, Descriptions, List 10е, 
"Hunting Knives'*—Hand forged, 6" blades 
with sheaths, plain trench model or Jungle 
style with spears on hand guard $9.75 

foney order, P, S, Rudolph's, Atchison, 
Kansas. 


345 ANTIQUE Firearms, Rifles, Swords, 
Cartridges, Shotguns, 4,000 Bargains, In- 
dian relics, Fossils, Coins, Antiques, etc. 
New Catalog No, 9 with photographs 10c. 
Heike. Wenona, 11. 


BOWS-Arrows EREecreation-Hunting- 
Fishing. Beautiful Archery instruction 
book, 90 pages, 50 illustrations, only 50c, 
Illustrated catalogue Free. Archery Sales- 
Service, 617 South State, Chicago. 


USED Guns, Binoculars, bought, traded, 

sold. Ammunition bought. Highest Cash 
Prices Paid. Stoeger Arms Corp. 507 
Fifth Ave., New York, N. Y. 


SNOWSHOES: Immediate Delivery, relac- 
ing also. Send card for sizes available. 
Howe Fur Company, Coopers Mills, Maine. 


CAPTAIN Harrison's Fishing Guide, just 
out, 25c (coin), Sport Fisherman, 670 
East 42, Brooklyn, N. Y. 


ARCHERY Equipment: 
Mid-West Archery, 
Chicago 49. 


GUNS—Blued, Plated, Checked, 
ished. Nickeled guns Blued. Bluing Salts, 
Gunblu, 322 Plant, Tampa, Florida, 


SEND 10c for list 100 used guns. Fray- 
seths, Willmar, Minnesota, 


STAMP COLLECTING 


SPECIAL Album Free—The United States 
. Flag Series for twelve overrun Nations 
is the most unique, remarkable, impres- 
sive, and beautiful set of stamps ever is- 
sued, It fairly cries for & special album 
worthy of it, such as we have published, 
It's a very fine album of 34 pages, Cover 
designed by a famous artist. Arrangement 
artistic and practical, telling the history 
of each honored nation.—It is Free to 
sincere approval applicants, Just send 10c 
for mailing expenses, and state whether 
you desire approvals of the United States 
or foreign stamps ог both. 
Headquarters, Globus Stamp  Co., 268 
коша Avenue, New York City 10, Dept. 


WOW! $10.00 Worth of Fun for only 10c! 

00 Foreign Stamps, unsorted and un- 
picked (mostly on bits of paper) just as re- 
ceived from the church missions and other 
sources, Africa, So. America, Australia, 
China, Philippines, Dutch Indies, and oth- 
er countries are represented, Includes a 
few commemoratives, airmails, and stamps 
cataloguing up to 25c or more each! The 
biggest Package of Fun in Stampdom—and 
My might find something really valuable! 

rice only 10c to serious approval appli- 
cants! Money back if not delighted. James- 


for 


Catalogue Free, 
2209-D East 75th, 


POPULAR SCIENCE OPPORTUNITIES 


Refin- | 


Approval | 


a er С ЫЕ Е om 


town Stamp Co., Dept, No, 5, Jamestown, | 


New York. 


FIND Stamps Worth Fortunes! Six Big 

Items! “Queer Countries”! Packet; Dji- 
bouti, Qwalior, etc. Packet scarce Russia, 
Catalog price 50c! Fine packet of 25 dif- 
ferent British Colonies— Turks & Caicos 
Islands, Hyderabad, Jamaica, etc. United 
States $4.00 and $5.00 high values. Big 
"Far East'" packet of 20 different stamps 
from Dutch Indies, Siam, Philippines, etc, 
Illustrated 32 pese booklet—tells where 
to look for, and sell, stamps worth up to 
$10,000 apiece! Everything for only 5c to 
approval service applicants!! Mystic Stamp 


— ња — ———— س‎ 


Company, Department 55-R, Camden, New 


York, 


Buy War Savings Bonds and Stamps regularly, 


POSITIVELY Greatest Free Offer—Latest 

Scott's International $5.00 Stamp Al- 
bum—covering entire World, contains 36,- 
0uO illustrated, descriptive spaces; Scott's 
1944 Standard $5.00 Catalogues ‘‘Philately’s 
Encyclopedia''—absolutely Free to appli- 
cants for Foreign Approvals becoming cus- 
tomers. Bargain Stamp Service, Palm 
Springs, California, 


125 ALL different U, S, $1.00. Old, new 

issues—Comms.—Postage—Dues—Famous 
Americans—Airmails, etc. Good condition. 
Lightly cancelled. Guaranteed to please. 
Try our foreign packets 10c each, 3 for 
25c. 14 packets $1.00, All different. Bar- 
gain. Approvals sent on request. Armour 
Stamp Co.. St, Albans, N. Y. 


VICTORY Packet Free: Includes stamps 
from Tanganyika—British Cayman Is- 
lands — Animal — Scarce Babyhead — 
Coronation —- Early Victorian — Airmail 
—Map Stamps—with Big Catalogue—all 
free—send 5c for postage, Gray Stamp 
Company, Dept, PR, Toronto, Canada. 


INVEST а ic postal, Write for '"Ireasure 

Island'' Gift offer—given, entirely free— 
to purchasing approval applicants of for- 
eign stamps; latest big 1200 page Scott's 
International $5.00 Stamp Album (ог $8.00 
Loose-leaf). Scott's 1844 $5.00 Standard 
Catalog. "Treasure Island'' Service, Vista, 
California, 


FREE! Leeward Is, Cayman Is., Turks 
and Caicos plus 60 diflerent mint Geo. 
VI Coronation poster stamps, to approval 
service applicants sending 3c postage. Tat- 
ham Stampco., Springfield 50, Mass, 


EXTRAORDINARY Pictorial Collection:— 
Nigeria—Bermuda—Dutch Indies—-Mar- 
tinique — Newfoundland — Phillipines — 
Southern Rhodesia—Porto Rico—Wurttem- 
berg—Victoria— Wallis and Futuna—Sene- 
gal—Ceylon—Ivory Coast, Everything only 
5c, Imperial Stamps, New York City 34. 


WORLD'S Largest Diamond And Triangle 

Stamps, Free Stamp Magazine, Stamps 
from Fighting Free French, 25 stamps 
from 25 different United Nation Countries. 
Pictorials, Airmails. Big Bargain 5c with 
approvals, Capital Stamps, Dept, 10, Little 
Rock, Ark. 


$1.00 (Cat, Price) for lc! Two mint U.S.A, 
cat. 20c; ‘‘queer countries’ packet (Dji- 
bouti, Manchuria, etc.); scarce set Russia, 
cat. Tac, Everything for only one cent to 
approval applicants! | Garcelon Stamp 
Company, Box 418, Calais, Maine. 


SMOKY Mountain commemorative sheet, 

largest U, S. stamp issued, and 33 О, 8, 
including commemoratives, airmail reve- 
nues, etc, Catalogs 75c— To approval appli- 
cants for 5c, Curhan Stamp Company, 
Dept. C, Gloucester, Mass, 


FINE Approvals, freshly mounted. Fast, 

personal service. Tell me what countries 
vou prefer and I'll send their stamps. 
Milton Skinner, 345 East Ocean, Long 
Beach 2, Calif. 


127 DIFFERENT Stamps including Free 

Fighting French, Haiti, Johore, Cochin, 
only 10c to approval applicants. Reich 
Stamp Co., 4647 Kenmore, Chicago 40, 
Dept. S8. 


COMPLETE mint Commemorative Set from 

Manchukuo, plus attractive Brunei Pic- 
torial—everything just 3c to approval ap- 
plicants, Viking, 130 (P) Clinton St., 
Brooklyn, New York. 


locis chad ak e ЗА M — 
ACCUMULATORS of United States stamps, 

earn extra money by sending 10с for our 
illustrated buying lists, Wanted also for- 
eien stamps in quantity, Longacre Hobby 
Co., 104 West 42nd, New York City, 


аан Bb hit eeepc eS M NN 
PHILATELIC Special—1,000 Different Brit- 

ish Colonials, only $14.00; 1,000 Different 
Europe. $6.00; 1,000 Different South and 
Central America, $10.00: W. І. Bedard, 
Dept. D., 3420 Montclair, Detroit, Michigan. 
lath РГЕН УНЕМИ КЭНЕ НИК E Sst 


UNITED States No, 33-.13 No, 270-.05 No, 
329-.07 No. 381-.13 No, 480-1.75 No, 561- 
.06 No. 573-.53 No. 649-.05 No, C29-,10 No, 
F1-.13. Cash Orders. Approvals sent, 
Whiton-Stamps. Norwalk, Conn, 
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POPULAR SCIENCE OPPORTUNITIES 


BRITISH Empire Collection! Burma, Cy- 
prus, Gwalior, Sarawak, Tasmania; Also 


SPECIAL—Airmails—21 different, includ- 
ing Zeppelin, Triangles, Latin America, 
etc., 5c with approvals. Continental Stamp 
со. .„ Box 606, pt. C, New Rochelle, New 
Yor! 


FREE—Your choice of any 10 stamps from 

our first U. S. Approval selection. Illus- 
trated list included. Cosmopolitan Stamp 
Company, 1457 Broadway, Dept. 55, N.Y.C, 


LATIN America 75 different includes air- 

mails, pictorials, commems. Only 10c 
with approvals. ''Crescent Stamps'', Lon- 
don, Canada. 


FREE—Current 20c Airmail to Approval 

Applicants! ‘‘Stanley the Stamp Man", 
3120 South Adams Avenue, Milwaukee 7, 
Wisconsin. ! 


40 DIFFERENT U. S. Commemoratives, 

43c. 50 ge List Free, New Hussman 
Stamp Co., 1122 Pine St., St. Louis, Mis- 
souri. 


UNITED STATES approvals complete cov- 

erage fine quality, attractive rices. 
Seminole Stamps, Box 436, Coconut Grove, 
Florida. 


ONE and Two cent m provals, South Amer- 
ica, British and a Drench Colonials, Eu- 
Scotty Stamp Company, 627 West 

239th. Street, New York 63, New York, 


19TH Сеп U. 8. Commems., Civil War 
Revenues, Battleships,$5 $10Stamps Free 

toU. 8. A proval Applicants. Metropolitan 

Stamps, 1 198-G Broadway, New York. 


"UNITED STATES" "Philippine Islands," 
approvals, Largest varieties at Americas 

i" selling o - Stamp Company, Al- 
bany 3. New 


FREE! Complete "United States'" stamp 

catalog with 1,000 illustrations. Send 10c 
to cover mailing. Harris & Co., 99 Transit 
Building. Boston. Mass. 


FREE—Canadian Sets, Royal Visit, George 


VI, George V, Coronation, Jubilee, oth- 


118-P, Bo. 
STAMP айай 500 different 89c. 1000 
different $1.89, different $25.00, 


Ransom, 1333 Pontiac, Ann Arbor, Michi- | 
gan. M" 
55 DIF EN United States 5c with 

Approved. Bookman, Box 145-P, Maple- 
wW , N. d. 


PICTORIAL Stamps For ound And Old. 

Fine Selections, Honest Values. Park 
City Stamp, 3S Olive, Bridgeport 5, Conn. 
елсе, At а ас ےس کی‎ alts Hast мыла; 


UILT To Order approvals, Seaboard 
ED Exchange, Box 123, Claremont, 
California, 


ص چ ڪڪ 

FREE 60 different work wide stamps, with 

approvals, Grove 5 mps. арагына 5. 
Box 51, Station O, New ork 11. N. Y. 


HAWAII scarce set 10c to approval appli- 
cants. Richard Haubrich, Rt, 3, e- 
nosha, Wisconsin, 


gir Meg i a “Wright Brós. " Air- 
mail. rovals. West, 6002 Truro, 
Houston T 'exas, 


1,000 GRABBAGS 15c each. 8 Different $1 
Special Bags Free French included 25c. 
Sandy, 630 Bingaman, Reading, Pa, 


FREE St, Helena pictorial and big surprise 
packet to approval ap licants. Pioneer, 
Box 414, Pasadena 18, California, 


PAN-AMERICAN packet (68 different) only i 


5e with choice Approvals. Broadus, 545 : 


Jefferson, Lexington 12, Kentucky. 


100 DIFFERENT Canadian including 203 
and unused 216 50c. Gabler, 1210 Brook- 
„ Ann Arbor, Michigan. 


A “ВАМ”, Tank and Corvett stamp. 3c 
with a provas; О. Knopp. Box 1381, 
Bristol, 
54 


MEXICO Census Commemorative Set. 
Free with “Poledo, Ohi эмсе Stamps. 
1717- 8, Idaho, oledo, 0. 


FREE! Pony Express set (facsimiles), Post- 
Eu jc. Roberts, 401 Shearerbldg., Bay- 


FREE! Western жоЛ ү" Packet, Post- 
UP 3c. Owens, 801 Welshbldg., Baycity, 


— British Empire Packet, 
с. 
Mich. 


EXCHANGE with Collectors everywhere, 
Particulars from Kurtz, 446 Liberty, Al- 
lentown, Pennsylvania, 


Postage 
Williams, 601 Archerbldg, Baycity, 


CHOICE approvals, Southern Stamp Com- 
pany, 3505 Biscayne Blvd., iama, 
Florida. 


MIXTURES 500 England, 500 Canada, 500 
U. S. all $1.00. ench, New Gretna, 


New Jersey. 
SPAIN 50 diferent 10c to 2550 Ww. appli- 
cants. Box 0, Westville, 


Paul Rawden, 


PAPUA! Scarce coronation set complete— 
15c. Naumkeag Stamp, Newton Lower 
Falls 62, Mass. 


NEW ZEALAND triangles 3c. British Co- 
lonial approvals, George Richie, 368 Jo- 
sephine, Memphis, Tennessee. 


"UNITED STATES only'' better approvals 
—Low e Fer them—Box 488A, 
Minneapo 


25C BRINGS ر‎ Hobbies," the col- 
lector's newspaper. for six months! Box 
710, Los Angel California. 


DEALER' S Wholesale Catalog. Postage 3c. 
Franksco, 5031 Queensberry, Baltimore, 
Maryland. 


LIBERIA C-4-6, 10c with 14, 15, 
provals. Carroll's, 7450 W. dst 
Angeles 37, California. 


FREE Stamps. For particulars. 
Mosher, Dept. PSM, Cologne, New 


lc ap- 
h, Los 


Jer- 


memoratives, 10c. Pricelist free. 
denberg, Baroda, Michigan. 


TAY my 1с Approvals. Chick. 
, Bath, Maine 


1000 MIXED United States e. Keller, 304 
Belonda, Pittsburgh 11, 


NICARAGUA Will Rogers' set, 8c. P. Gus- 
tofson, Box 1206, New Britain, Conn. 


25 DIFFERENT Latin America—5c. Box 
6618. AED. Kansas City, Mo, 

1000 MIXED U. Old and New 25c. 2 lbs. 

$1.00, Weatherby. So. Euclid 21, Ohio, 


FREE! 33 United Nations. 3c postage. No 
approvals, Hulette, 29 E, 39, New York. 


- 712 High 


25 DIFFERENT Canada free. Streiner, 
1020 East 61, Cleveland, Ohio. 


PENNY Approvals that satisfy, Nei] Gron- 
berg, Вох 54415, Philadelp ja 43. Penn. 


DJIBOUTI New Issue Set 5c With Approv- 
als. Vargo Stamps, Racine, Wisconsin. 


SOLOMON Islands, Perak, etc. 3c with ap- 
provals! Saxon, Valley Stream, N. Y. 


TATTOOING SUPPLIES 


BIGGEST Money in Tattooing now! No ex- | 
win ne required, complete instructions | 


send for free literature, 
Tatooco, 651 South State, Chicago. 
TOBACCO—PIPES 
FREE To Pipe Smokers—For a new pipe 
smoking thrill, write us your brand of 
tobacco and get Free package Mild, Tasty, 


Nature-Flavored ''Green River'', Pete Mo- 
berly, Box 964, Owensboro, Ky. 


CIGARS, Mild. Trial box 50, $3.00, plus 
20c mailing. Many other brands. Litera- 
ture free. Zibar, 


Roselle, New Jersey. 


Buy War Savings Bonds and Stamps regularly. 


Walter | 


| 


TRAPPING 


ELEVEN good Box Traps. Complete blue- 
prints 30c. Wee-Sho-You, Box 51, De- 
troit, Mich. 


TREASURE FINDERS 


MT- SCOPE Metal Locator fully guaranteed 

and unsurpassed in efficiency. Time pay- 
ment plan, trade-in and accessories. Fr 
literature. Fisher Research Laboratory, 
Palo Alto, Calif. 


8°? 


BURIED Treasures and lost mines—over 
200 locations in United States, Leary 

where. Information free. Write, Treasure 

Trove, Box 346-G, Springdale, Ark, 


TYPEWRITERS 
REVIVO Rejuvenates, Reconditions pitted 


rubber rollers $1.00. Burns Mfg., Far 
Rockaway 2, New York, 


 WANTED—MISCELLANEOUS 


WE Pay you well for "Anything" you wish 


to sell; Tools, instruments, ulpment, 
merchan dise, ies. Justice Jobbers, Box 
150, Chicago 


MANUFACTURERS—I may have more 

profitable use for your waste! What have 
you? Matt, 1412-A Great Northern Build- 
ing. Chicago 4. 


tob, 1 Illinois. 


WATCHES 


WATCHES Wanted—Broken or usable—all 

kinds, even Ingersolls. Highest prices 
paid for jewelry, rings, spectacles, alarm 
clocks, razors, cigarette lighters. gold teeth, 
etc. Cash mailed pron Lowe's, Hol- 
land Bldg.. St. Louis 1, 


WELDING, SOLDERING 


NEW model electric welder 110 volt AC-DC; 

will weld all metals; easy to use; full di- 
rections, Complete with wer unit, flame 
and metallic arc attachments, carbons, 
fluxes, rods, mask; all for $1995—Used by 
the Navy. Magic Welder Mig. Co., RE 


left; 
each. Marvo Electric Welder, 195 Center 
Street, New York City. 


SUPER Welder—For home, farm, factory. 
Makes even beginner an expert. mproved 


on tvpe used by Na Fuly equipped 
with Metallic Arc and Flame Torch Han- 
dies, Carbons, Rods, Fluxes, Mask, etc. 
Complete directions, ‘Operates AC-DC, 110 


Save 2% 
Super Welder Manufacturing Co., Dept. B 
23 East 20 Street, New York. 


MAGIC Arc Electric Welder has 999 uses. 
New model welds all metals, used bv 
electricians, plumbers, garages, navy, many 
large industrial plants, Complete with all 
suppen. mask, rods, fluxes, instructions. 
95 postpaid. Immediate shipment. Lit- 
erature; Sine Equipment, 5376W, Quaker- 

own, | 


BUILD D.C, arcwelder without rewinding 

armature. Plans $1.00 each. 25 to 600 
amperes from Vehicle D.C, Motors, Light 
plant generators, Automobile starter-gen- 
erators. Welders Club, WB-3432, Chicago 


атс- 
wer line. Plans 
. WB-3432, Chi- 


BUILD Small, medium or large A.C, 
welder, Operate from 
$1.00 each. Welders Clu 

cago 54. 


SLIGHTLY used Arc Welders. Recom- 
mended by R. E. A. Guaranteed. Forney 
Mfg. Company, Ft. Collins, Colorado, 


NEW welding rod for aluminum, die cast. 


Generous sample, instruction 25c, Ho- 
mawks, 2417-B North Ashland, Chicago. 


POPULAR SCIENCE 


“Give me just 10 minutes а day— 


IN PROVE T can make 


OM 


deep barrel chest! Health! Stamina! Speed 


America to be fit to lick a truckload of Japs or Nazis! 


PROGRESSIVE POWER! 
The World-Famous JOWETT SYSTEM that has 


me letters of gratitude saying I saved them from 
Look at these Mighty Jowett Built Men 
Pictured on the Covers of these Book Courses 


Get one 

of these 

famous 
illustrated 


Courses 
FREE! 


= Lo P | 


George F. Jowett | 
The greatest back 
and arms on Earth, 
built by his own 

methods. | 


lenges all Comers 
зау: "| owe 
everything to Jo. 
wett Methods." 


By GEORGE f. JOWETT 


BUILD A 
MIGHTY 


л \ 
wt 
Mim GRIP 


| 7 is action! If you want to be B Jowett Institute of Physical Culture ii 
Sy GEORGE & Sower | proud of yourself quickly take й 230 Fifth Avenue, Dept. 365, New төз 1, M. » № 
| b 1 : И EE : 
w Now A. А. V. Ма. Albert Manger From Weak. me Rrit itep NOWI Act ksa w н sue und P the JOWETT Book-Courses B 
А мак PS аЬ ea lina to . Champion, says: he-man! Clip and mail the hecked be! ТЕП delighted І г et rn books a 
tional Strength Champion “all | have 1 owe to FREE GIFT COUPON D] chec below, not delig may retul | 
praises the Jowett System. hing." | | | . (or book) in 7 days and my money will be refunded. à 
Jowett teaching. | | „Жар enclose $. . Send books checked, postage 
Send Now! Only 25c each or send $1.00 for any 4 and get B repaid, ` ve BOOKS FOR S1 : 
mo | E! Bu : | | 8 C1 ALL FIVE 5 FOR $ B 
the fifth Course FREE! Build a Mighty Body the Jowett Way! [J How to Mold a Mighty Arm (25c) ü 
You owe it to your country, your loved ones; them for you at 25c each because I want V rl тузше ds Mon А Miche, Cheat со, E 
and to yourself to become more physically | every man and boy in America to have them. B How to Mold a Mightv Grip (25c) 8 
fit wow! Start at once building yourself into | Everything is here, All the pictures, strength 8 How to Mold Mighty Legs (25c) 

a proud gg onere of ны, goes by ane тие аы, viii marine, "^ О Ship C.O.D. I wil! pay postman $1.00 plus a few : 

practicing Jowett 5 easy, simple method of | advice. Not a thing left out! Send 25c today | uam n $1 shi .D. 
muscle-building * These courses were designed | for any one or better yet, send $1.00 and I'll 8 centé postage, (No order Leu than SI shipped С.О.) 8 
to sell for $5.00 each but I have streamlined | send you all five postage paid.. g NAME AGE- А 
JOWETT INSTITUTE OF PHYSICAL CULTURE = ADDRES а 

| | B CITY — M t€ 


230 FIFTH AVENUE, DEPT. 365, NEW YORK 1, N. Y. 


MAY, 19} 


` the ordin 
or J Dont Want Your Money 


Men! How I now what you want! From head to heels a 
body to be proud of! Big, stee!-spring muscles on your arms 
and legs! А back of power! Broad military shoulders! A high, 

: ‚ Endurance! Vitality 
Supreme! You want to be COMMANDO TOUGH!—to be 
able to take it or dish it out with the best of them! You want 
the steady nerves of an air-pilot! Of course you want these 
he-man qualities, Let me PROVE ] can give them to you in 
double-quick time, as I have to thousands. I want every man in 


t Rex Ferris Chal. 


The first step toward Strength 


- 


سے 


^ 


/ time 
f" 
p * 


ITSELF WITH 
RESULTS for thousands — now yours for a song! "The Greatest System in the 
World!" says R. F. Kelley, Physical Director, Y.M.C.A., Atlantic City, N. J. 
In 10 minutes a day let me teach you my secrets of strength and health that re-built me from a skinny 


wreck at 15, to the holder of more strength records than any other living man, athlete or trainer! 
Let me do for you what І have done for thousands of men and boys, young and old—men who write 


PROVED 


weaknesses they were ashamed of—scrawny, puny 
bodies people laughed at, I'll tell you it's a seri- 
cus matter! I know! I've been through it! But 
don't worry! Take my word for it, you too, can 
rebuild your own body! You, too, can put 
mighty muscles on your arms and chest, your 
back and shoulders. You too, can gain endur- 
ance, strength, agility, speed. Put yourself in my 
hands at once. Let me PROVE it! 


Here's My Amazing 7-Day Trial 
Offer and Money Back Guarantee 


Think of it! All five of these famous muscle-building, 
picture Book Courses for only ONE DOLLAR or any 
one of them for 25c. If you're not delighted with 
them—if you don't actually FEEL results within ONE 
WEEK, send them back and I'll refund your money 
without question. Don't let this opportunity slip away 
from you! And don't forget—by mailing the FREE 
GIFT COUPON at once, you receive а FREE copy 
of the famous Jowett Photo Book, "Nerves of Steel, 
Muscles like Iron,” 


ACTION COUNTS! 


Buy Wor Savings Bonds and Stamps Regularly. 


FREE GIFT COUPON! 


2 
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with Lion STRENGTH_.Ponther 
SPEED. Tiger ENDURANCE, 
4 Priceless Armor of 
LIVING MUSCLE alf 
over that pre- 
„cious body 


Е d E 
GEORGE F. JOWETT 


MOLDER OF MIGHTY MEN 


Experts call him "the World's 
Greatest Body Builder" Holder 
of more Strength records than 
any living athlete or teacher. 
Here's a man among men — the 
man who holds more records for 
Strength than any other living man 
—the man who has taught men 
who are now teaching others, Let 
this Master Molder of Men, give 
you, foo, a Jowett trained body. 


READ what these famous athletes say 
about Jowett Then follow their advice. 
Mail the coupon! 


Charles Schaffer says: “I am proud to 
have had so great a teacher as you 
are, You are head and shoulders 
above the rest in your profession.’ 

Frank Dennis, Champion, says: 
"From a bed of pain I became a 
record holder and a national cham- 
pion, for all of which I have to 
thank Jowett and his wonderful’ 
Course of Physical Instruction. My 
advice to you i$ to get started right 
now, What Jowett has made me he 
certainly сап make you.” 


FREE.. 


for quick ac- 
tion! Jowett's 
Photo Book of 
Strong Men. . 
Read this thrill- 
ing Story of 
Jowatt in words 
and pictures. 
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GET INTO RADIO 


Ey 


Shortages in trained, skilled men run into 
the hundreds of thousands. One of the biggest 
fields is RADIO, with its many fascinating 
branches. Wartime demands for Radio men 
are tremendous and will continue UNABATED 
after the war. That's important to you. You 
want training in a field t at will continue to 
advance. National Schools offers you a time- 
tested method of Home Training which has 
helped thousands of men to more pay, and 
pe sies opportunity in the growing RADIO 
industry. 

You profit by a fascinating career in Radio, 
Radionies, Electronics, Television. 


Shop Method Home Training 


by а Long Established Resident School [command Any 


Get Ready For Your Opportunity... short time, so you can hold a good job 
It's Here! Radio technical men are need- in this fascinating field. Furthermore, Of These Jobs 
ed everywhere; afield in action, and at you become equipped for an ever bigger Radio Expert 


home in industry! Trained men are career in the years of reconstruction Jf Electronics Engineer 
Radio Broadcasting 


needed in the Army, Navy and Air and after the war, 
signal Corps, Government Defense Ser- 
vice and Civilian flelds. INow, in answer 
to repeated demands for Trained Radio 
Technicians, National Schools has ex- 
tended its famous Shop Methods so you 
can qualify right at home. You can 
quickly prepare to be of greatest serv- 
ice to your country and yourself. Yes, 
right at home, in your spare time. Na- 
tional's time-tested plan of Home Train- 
ing will definitely establish you, in a 


Studio Technician 


Television Technician 
T R A | N D U R l N fs Aviation Radio 

Ship & Harbor Radio 
M | LITARY & E RVI C E Business of Your Own 
Prepare for Radio Service in Army 137 Different Types 
and Navy. In U. S. Gov't service you of Jobs to Choose 
install, operate and maintain most From 


technical equipment such as secret 
ultra-high frequency apparatus to 


locate airplanes, submarines, etc. Duplicate The Success 
Get promotion in rank and in- n.a 
creased pay almost from the start. Of These Graduates 
‘‘National Schools has done 
TREMENDOUS POST WAR DEMAND Ju 
man who wants to get 


| | | | ahead inlife. Your trained 

No Previous Experience Needed! mancan get a job at a 

much er salary''.— 

Radio is only one of the courses you receive when you become a National Student. O. K. Tey. Washineton, 
Electronics is brand new and open to every trained radio man. After this war it D. C. 


will produce new marvels that will be needed and used in every home. General : 
Electric, Westinghouse and all great manufacturers have many a electronic in- "Your schooling helped 
ventions re ady to market. Nat ional men, because of their knowledge and training me obtain a swell job. 
in Electronics, will be in on the ground floor and among the first to cash in. Now, in the navy, I am 
Television big new opportunity. National men will have the “know how" to following the profession I 
merit jobs in "this : great industry. learned at National. It 


You work with the finest tools and materials furnished by us at no тама anvanoement it. 


extra charge, Schroeder, U. S. Navy. 
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FREE 
LESSON 


PALOS ; ANGELES 37, CALIFORNIA [ff 
3 EST. 1905 


AND OPPORTUNITY BOOK | | National Schools, Г Dept. 5-PSR Maiti in envelope | 
To prove that you can [ 4000 5. Figueroa Street or paste on penny postal | 
easily learn radio E HE | Angeles S7, Calif. эе. чина | 
, ome Е y National's | а- ' 1 к | е; 2 1 AT Му lou On iga ion оп mv par t. | 

. ae T T : nple passo i Tel "AT! A Electroni d f 
Зен uade we M] LS tcp UR tails of yout “Shop Me thod** of home tr atning Ма sale А ыз | 
: | r J | " 1 ] 1 و‎ s OI ere о "s ^ L Call I 
send this SAMPLE Melle n iur tue boat ОООО І - | 
LESSON without cost or ere eel NT ae i PAME —————— cán: 
obligation. With it, we ; 7 e Nm 1 | 
will send you a big, 36 į ADDRESS | 
ture M e d ur EA MEE. EOST | i 
ure in Radio, Televi- pontine "RE 
sion and Electronics.” Se э ЧЫЫР p CITY — — —— — —— STATE : à 
Mail the coupon NOW, БКИ ——— — — — Include your Zone Number — — — — — == 
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One of the secrets of our devastating 
raids on Germany is the bomber-escort 
work of the Republic P-47. Here's the 
story of a leader in that epic fight. 


FARM AIRDROME. From a wet, muddy airfield in England, 
with asphalt roads and runways laid down in the midst of farm 
land, the P-47's go forth to battle as escorts for bombers. 
One squadron has its headquarters in a 300-year-old farmhouse. 
At the right is Capt. Walker M. Mahurin, one of the leading 
American aces. When this was written, his score was 20 Nazis 


What It Takes to Bea 


By HICKMAN POWELL 
Photos by HAROLD KULICK 


Popular Science War-Front 
Reporting Team 


HE Thunderbolts had just returned from 

Osnabruck to their airdrome near the 
east coast of England, base of the hottest 
American fighter group in the ETO. 

Rumpled and tense, flushed with combat, 
the boys jostled into their squadron room. 
Mahurin had led the squadron that day, es- 
corting the heavy bombers. It was he who 
made the report, as his comrades loosened 
their flying clothes, grabbed for sandwiches 
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Thunderbolt Ace 


and coffee, and relaxed in the rows of chairs 
in front of the big map. 

Lanky almost to the point of stringiness, 
Mahurin gestured easily with his long arms 
to chart the flight across Germany. He was 
calm and matter-of-fact, with only a gleam 
in his eye to hint at anything unusual. 
Course, time over the enemy coast, weather 
—the intelligence officer, Robbie, already 
knew much of what Mahurin had to tell, 
for he had been listening on the RT as the 
P-47 fighters talked through their mission. 
The little friends had made rendezvous with 
the big friends right over the airdrome 
which was the target. 

“And was it there you saw the bandits?” 


DOA 


BRIEFING prepares the pilots for a mission 
over Germany. Here Col. Robert S. Landry, com- 
manding the group, gives his flyers the dope 
on the job in hand—guarding a box of bombers 
on part of the long trip into Naziland and back 


HANDY NOTES are jotted down by Mahurin with a fountain 
pen on his palm. Most pilots use the backs of their hands 
and make fairly copious notes during the briefing process. 
"Bud" jots down just three critical details: time of start- 
ing engines, course out to the rendezvous, and course home 


OUT TO THEIR PLANES go the pilots as the time for 
take-off nears, riding to their dispersed aircraft by jeep. 
Sometimes (but not this time) when the P-47's are all ready 
to go, с rocket announces that the mission is called off 


PARACHUTES are donned in a room dominated by black 
cats (see page 56H). If a pilot has a slight cold, he gives 
himself a dose of nose drops. In peacetime, a sniffle would 
ground a flyer, but things are different in wartime England 


asked Robbie, continuing the interrogation. 

“Uh-huh,” said Mahurin. “So we bounced 
and—we got two. They were FW-190's—I 
think." 

Whisky almost shouted, sputtering 
through à mouthful of Spam, as he lunged 
forward. “Walker, those were two ME-109’s 
that you shot down!" 

A 109 is à much tougher customer than 
a 190, it seems. Above 20,000 feet, an FW- 
190 is easier to catch and, when hit properly, 
it flies to pieces like а bucket of bolts. 
Whisky was Mahurin's wing man that day 
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and was still protecting him. One thing Lt. 
Adam J. Wisniewski would not stand; and 
that was for anyone, even Mahurin himself, 
to detract one iota from the glory of Capt. 
Walker M. Mahurin, one of America's lead- 
ing aces in the European theater. 

This was the day Mahurin got his thir- 
teenth and fourteenth Germans, in а span 
of just over four months. It was the first 
time he had flown in more than three weeks. 
Meanwhile he had been away at the flak 
farm, a wonderful rest home where pilots 
loaf around in slacks and sweaters, play 
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SYNCHRONIZING WATCHES. After listening intently RAIDING THE PANTRY comes before raiding 
to their instructions, the flyers check their timepieces. the Reich. When briefing is finished, the boys  ..- 
Co-ordination is vital in bomber-escort work; the "little stage a blitz on the squadron's food lockers. | 
friends" must keep their rendezvous with the "big friends," Then they kill time until the starting hour in | 
whether it is over the target or on one leg of the trip е pilots! room, located in a large Nissen hut | 
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TAKE-OFF. Taxiing out to the runway, the fighters line up and take off two at a time. The two-plane ele- 
ment—leader and wing man—is the basic unit of fighter tactics. Whatever happens, the element must stick 
together, wing man covering his leader at all times. If leader is good, wing man gets few chances to shoot 


IN THE AIR. Two two-plane elements make a flight; four flights (16 planes), a squadron. On an escort 
mission, the fighters fly high above the box of bombers. Because they are faster than the big B-17's or B-24's, 
they must fly a zigzag course. This burns up gas fast, necessitating several relays of fighters per mission 
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LISTENING IN on the radiotelephone at head- 
quarters, comrades hear the pilots of the mission 


talking to each other in combat. One of the intel- 
ligence officer's clerks takes down flight record 


badminton, ride horseback, talk to the Red 
Cross girls, and try to forget about the war. 
He had gone to the flak farm after a week 
during which, in two raids on Bremen, he 
knocked down four Messerschmitts. And 
now he had killed two more. Mahurin near- 
ly always takes the enemy in twos and 
threes. 

This day at Osnabruck, just as the first 
box of bombers was turning back, Mahurin 
spotted two Jerries making a large left turn 
at 24,000 feet. He went into a dive, with 
Whisky following 100 yards behind. As they 
swooped, the bandits went into a small 
cloud, but one came out and Mahurin was 
after him, opening fire with 45 degrees de- 
flection at 500 yards. 

As Mahurin closed in, the enemy con- 
veniently straightened out and headed for 


the bombers. Sligutly below him, his pur- 
suer could see his belly tank and two rocket 
containers. Firing steadily, Mahurin gave 
his P-47 everything she had. He started 
getting hits at 300 yards. Closing rapidly, 
at 100 yards he hit the belly tank. As the 
enemy ship blew up, Mahurin flew at seven 
miles a minute through the debris and 
flames. 

Mahurin turned left and was surprised 
to find the other bandit near him, heading 
for the bombers. He started in pursuit, but 
the bandit spotted him, fled upward directly 
into the sun. Mahurin followed, straight 
into the blinding glare, which blanked out 
the reticule of light in his deflection sight. 
He started firing blindly into the sun, then 
saw smoke and fired at the smoke. Suddenly 
the enemy came into view, all in flames, 
turning over to dive to his destruction. 

Its small wonder that the boy was not 
quite certain about all details. As a matter 
of fact, he says that when he gets in an en- 
gagement he doesn't think. For months he 
trained, judging angles, memorizing for- 
mulas for speed, range, and degrees of de- 
flection, just as though they were multipli- 
cation tables or five-finger piano exercises. In 
action these things become second nature. 

Probably everybody by this time has 
heard about Walker Mahurin and his record 
of kills. This article is an attempt to get 
at some of the details of how he fights with 
a P-47, a Republic Thunderbolt, and some 
of the reasons why he is so good. It is the 
fruit of several long talks with the flyer 
himself and with the men who fly with him. 
Though he has been showered with decora- 
tions and been to tea with the Royal Family, 
only time will tell what rank he will hold 
among the war's heroes; but already he was 
a hero to his own gang. 


COMBAT MOVIES also preserve a record of actiofi. А motion-picture camera mounted in the wing of 
each Thunderbolt takes pictures at 64 frames per second whenever the guns are fired, At left, below, 
film is being removed from a returned fighter. Projected on a screen (right) at normal speed, they 
provide a slow-motion, blow-by-blow picture of the action. At Fighter Command, they are analyzed by 
precise mathematical methods which show when a hit was scored or why the fighter pilot missed his quarry 
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Joe Egan called him Skinny, and wished 
he could get Skinny to relax a few minutes 
between kills. George Hall called him Bud, 
and wished he could get Bud to go on а 
party. Whisky called him Walker, and 
wished he might always fly on Walker's 
wing. 

The Thunderbolts always work in ele- 
ments of two—two elements to a flight, four 
flights to a squadron. The fighters fly above 
the bombers, ready to bounce if they sight 
bandits attacking. But if one flight bounces, 
another flight stays aloft to cover it, ready 
to dive to the rescue if more enemies appear. 
Or if one element bounces, the second ele- 
ment of its flight stays aloft. Always there 
is this teamwork for protection. In a bounce 
the element leader has his wing man close 
behind, to cover him. 

The wing man has a thankless job. He 
takes a major part of the risk, gets little 
of the credit. If his leader is as good a gun- 
ner as Mahurin, the wing man hardly even 
gets a chance to shoot. But Whisky would 
rather fly on Walker's wing, almost, than 
lead a flight himself. 


| | 
| 


Early last August Bud Mahurin was tak- 
ing a dim view of himself. He was browned 
off, discouraged, almost resigned to being 
a failure. 

One of our first Thunderbolt pilots, he 
came to England last spring with the first 
P-47 group, three squadrons which later 
were to gain fame under command of Col. 
Hubert Zemke. Right from the start he was 
a flight leader, with opportunity to show his 
stuff. But nothing seemed to go well. 

On his very first bounce, Bud felt he had 
made a fool of himself. Spying five FW- 
190's far below, he led his whole flight down. 
He didn't know enough about high-altitude 
flying yet; and rushing ahead of his three 
followers, he got going too fast. Just as he 
was about to attack, he hit compressibility. 
It banged him like a club. 

(In the P-47 and P-38, aircraft have at- 
tained the ability to equal or surpass the 
speed of sound. This is especially true in the 
chill atmosphere of high altitude, for the 
speed of sound varies with temperature: at 
59 degrees Е., it is 760 miles per hour; at 
50 degrees below zero, it is only 683 m.p.h. 
At the speed of sound, the behavior of air 
against an aircraft wing suddenly changes. 
Instead of flowing over the airfoil, it piles 
up in front of it. The aircraft is buffeted, it 
stalls, its tail surfaces are blanked out in 
unstable air. Even before sonic speed is 
reached, local compressibility conditions de- 
velop over rivet heads and between struts, 
jolting the plane.) 
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HOMECOMING. Their job done, the Thunderbolts 
return. Jeeps, ambulance, and fire wagon are out 
on the field to welcome them and take care of any 
emergencies that may arise as damaged planes land 


BACK TO EARTH, the pilot alights and turns 
the plane over to a ground-crew man. This time 
the belly tank has been brought back; tanks are 
dropped only when necessary for speed in combat 


Ке кы 


INTERROGATION by the intelligence officer is 
the first order of business. Whisky (at left) de- 
scribes a kill made by Mahurin (holding cup) 


When Mahurin tried to roll out of his dive, 
he stalled and wound up 500 feet below, 
staggering right across the noses of the five 
FW's he had set out to slaughter. They were 
firing on him from 150 yards. One hit his 
right wing, nearly tore it off, threw him 
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GUNNERY PRACTICE helps fill the time between missions and sharpen shocting eyes. At left, above, Mahurin 


(seated) is using the Beatie deflection trainer. Aiming at a scale-model FW-190, he calculates the proper lead. 
Whisky then inserts a calculating rod in the nose of the model; a target on the rod shows where the sight 
should have been centered. The trainer (right) is a standard deflection sight attached to plane controls 
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BREAKING IN new men is another between-times job. 
Here Mahurin, like a football coach, is using a black- 
board to show some newcomers the group's battle tactics 


from a vertical bank on the left to a verti- 
cal bank on the right. 

Somehow he got away and hightailed for 
home, feeling very sheepish. Still, he had 
learned a lesson. A 7,000-foot dive was not 
so good. A good pass was about 2,000 feet, 
from up-sun. Then you had control of what 
you were doing. 

Bud's next seven sorties were not en- 
couraging. Then, early in August, he got 
tangled up one day with the tail of a Lib- 
erator while flying over England, damaging 
his aircraft so badly that he had to take to 
his parachute. 

What made it worse was that his group 
at this moment was starting to get hot. 
These three squadrons, which wound up the 
year with a total of more than 160 verified 
kills, did not destroy many Germans at 
first. They made sweeps and patrols over 
the Continent. Sometimes they escorted 


GUNS get a thorough going-over between missions. At left, below, one of the eight .50-calibers is being loaded 
through a hatch in the wing top. At regular intervals, the guns must be bore-sighted as a check on accuracy. A 
crane lifts the plane to flying position (right) so that targets can be lined up by eye through the barrels 


BELLY TANKS are reloaded and charged with pressure 
to make them work at high altitude. Notice the six 
black crosses on the nose of this plane; each stands 
for an enemy shot down. Some pilots prefer swastikas 


bombers. They got familiar with their new 
aircraft's behavior in combat, got the feel 
of the air five miles above Europe. Then 
suddenly they gained confidence, and with 
confidence came aggressiveness. 

New equipment gave another boost. 
The belly tank, pressurized to work at high 
altitude, adding as much as 200 gallons 
to fuel capacity, came into use at the end 
of July. Before Jerry had discovered the 
increased range of the Thunderbolt, he 
had been surprised and slaughtered three 
times. 

It was on one of these raids, August 17, 
that Mahurin clicked. This was the first raid 
on Schweinfurt, the same day as the more 
famous Regensburg show. That day Mahurin 
had his first victory—a double kill. This 
was the first of several times he saved the 
life of his wing man, George Hall. It was 
also the first occasion on which he demon- 


GROUND CREW goes over every working part. These 
men don't get mentioned in dispatches, but their care- 
ful, painstaking work plays a big part in air combat 
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ENGINES come in for attention, too. Here cowling 
has been removed from the 2,000-horsepower Pratt & 
Whitney Double Wasp by ground crewmen. The scoops 
seen beneath the engine capture air to cool off the oil 


SHINING UP. Staff Sgt. John E. Barnes, of Fostoria, 
Ohio, heading Bud Mahurin's ground crew, puts 
a little elbow grease on the surface of an elevator 


VACUUM-CLEANING removes mud tracked into the 
cockpit. In a plane that often flies upside down, mud 
on the floor may fall right in the pilot's face 


strated a quality which his comrades believe 
accounts for much of his success: an ability 
to see more than anyone else. 

In the vast, three-dimensional spaces of 
the upper atmosphere, filled with hundreds 
of aircraft, they say Mahurin has an un- 
canny ability to size things up quickly, see 
and understand what is going on, and decide 
instantly what to do. This is especially im- 
portant in a Thunderbolt. This heavy, high- 
powered teardrop is a hit-and-run ship. The 
pilot has to call his shots, engage the enemy 
suddenly and surely, then break off and get 
back to altitude. 

At this point we had better orient our- 
selves in the upper atmosphere. A box of 
Fortresses, flying to bomb Germany, com- 
prises one wing—that is, three groups of 18 
bombers, three squadrons to each group. 
These bombers are so arranged in three- 
dimensional formation that their guns pro- 
tect each other. 

High above the box fly the escorting 
fighters. Since they are faster than the 
bombers, they almost necessarily fly an S 
course, or frequently orbit, in order not to 
outrun the box. Of course this uses up fuel 
rapidly, and to keep the bombers continual- 
ly under escort it is necessary to have 
fighter groups going out in relays to relieve 
one another along the course. 

The bombers sometimes go beyond fighter 
range, and that is where the Nazi planes 
wait for them. "That's where they were 
waiting when the belly tanks surprised 
them. One German. trick when they find a 
box short of escort is to send swarms of 
fighters on it at two o'clock and ten o'clock, 
coming to the bombers head on, then swing- 
ing around in a big orbit to come in again. 
The bombers can knock down fighters in an 
attack like this, but the fighters get a lot of 
bombers too. 

On this August 17, over Eupen on the way 
to Schweinfurt, as the 
fighters S-ed along 
far above the bomb- 
ers, with all the usual 
hindrances to visibility, 
there was not a Ger- 
man fighter in sight. No 
doubt the Thunderbolts 
weren't visible either, 
since theirs was a sur- 
prise visit. 

Suddenly, down 
among the rear bomb- 
ers in the box, Mahurin 
saw bursts—small shell 
bursts. Abruptly he 
started into a bounce, 
and he was less than 
halfway down when he 
saw that he was right. 
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GOOD LUCK? Hlere's the story of those 
black cats in the parachute room: One day, 
starting on a mission, the pilots found the 
supposed bad-luck bringer camping on their 
'chutes. As fast as she was thrown off one, 
she climbed onto another, until they tossed 
her out the door. That day the group brought 
down 22 Nazi planes. So Kitty was urged to 
stay, and in time supplied a corps of mascots 


Over their own territory the Germans use 
20-mm. shells which are self-destructive, so 
that they do not explode on hitting the 
ground. The shell bursts Bud had seen were 
those from FW-190's. As he dived, the FW's 
emerged from the rear of the bomber for- 
mation and swung right and left in wide 
orbits, to return to the frontal assault. 

Bud bounced hard on the tail of an FW 
turning into the left orbit, and its pilot 
never knew what hit him. (Fighters need 
eyes in the backs of their heads. Those who 
are shot down hardly ever do know what 
happened.) 

Bud pulled out of his pass in a hard, short 
turn, as he always does, and came back in. 
There was George Hall, his wing man, hot 
in pursuit of another FW, scoring hits. And 
on George's tail, closing for the kill, was а 
third German. 

Bud roared in on No. 3, blasted him into 
flames. George's quarry (later listed as a 
probable) broke off into a smoking dive, 
and George returned to Walker's wing. All 
of this took less time than reading the para- 
graphs that tell it. Meanwhile, other Thun- 
derbolts, bouncing into the right orbit, had 
slaughtered three more. 

Homeward bound that day, Bud Mahurin 
felt very different. He had confidence now. 
Training is complex. Deflection shooting is 
all mixed up with theory and formulas about 
range, speed, radii of the circle in your 
sight. But once a man meets and masters 
the real thing, it becomes simple. 

Why, shooting the eight guns of a Thun- 
derbolt was just like squirting the garden 
hose. 

Ill 


When Bud thinks of shooting as though 
it were like squirting the hose back home 
in Fort Wayne, Ind., his analogy is perhaps 
more apt than that of Joe Foss, who ex- 
plained his score of 
Zeros in the South Pa- 
cifie by saying it was 
just like shooting ducks. 
The firepower of а 
fighter plane is a stream 
of bullets, a squirt 
spreading into a small 
spraylike pattern. 

Imagine a small boy 
running across the 
grass in a bathing suit. 
With the hose nozzle 
turned to its hardest, 
straightest stream, you 
are trying to squirt 
him. This is deflection 
shooting. Your nozzle 
is the pursuing aircraft. 
( Continued on page 212) 
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Lt. Col. George B. Jarrett: the Axis fears him because he knows so 
much about their guns. His 150-mm. howitzer is German, World War 1 


EAPONS ARE WIS HOBBY... 
AND ITS HELPING Us Win THE WAR 


HMM | ЙЕ YOU know the enemy and know your- 

Army's gun detective solves self, you need not fear the result of a 

7 | № hundred battles." This was written 2,500 

secrets of ey ordnance years ago by the Chinese General Sun Tzu, 
from junked artillery and in his great textbook on war. 

shell fra ments yicked up on OWN at Aberdeen Proving Ground in 

9 Р Р Maryland, where the thunder of big 

battlefields . . . Started as a guns, the scream of diving planes, rattle of 

| machine-gun fire, rumble of tanks, and pop- 

boy by collecting souvenirs. ping of land mines and booby traps give 

visitors the sound effects of an erupting 

B battle front, а soft-spoken, sandy-haired, 

y bespectacled lieutenant colonel with a 

| stocky build and a studious air goes quietly 

ALFRED H. SINKS about one of the most fascinating jobs that 

Photographs by WILLIAM W. MORRIS ever fell to а soldier. 


As far as George Burling Jarrett is con- 
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GERMAN PFALZ D XII flying over Holly- 
wood ofter Jarrett helped its owner-pilot, 
Buck Kennell, of Paramount Studios, rebuild 
it. Jarrett had the necessary plans and data 


MARNE TAXI of the type in which 
French soldiers rushed to Joffre's 
support in the first Battle of the 
Marne. Jarrett bought it in 1931 
from the driver, but later doubted 
its authenticity and had it junked 


CAMOUFLAGED German artillery 
ieces as they appeared in his ex- 
iibition of World War relics on the 
Stee! Pier. The larger piece [ot 
right) is a 150-mm. howitzer of 1913; 
the smaller one is a 100-mm. gun of 


1914, both used by the Germans 


cerned, he is only following a lifelong hobby. 
He says frankly that for 28 years his con- 
suming interest has been junk. Jarrett can 
take a blackened, twisted chunk of frag- 
mentation and tell you just what kind of 
shell it came from. He can tell what kind 
of gun fired the shell, and give you all the 
specifications of that gun. Тһе chances are 
he knows who made both gun and shell; 
where they were manufactured and in what 
year. The amount of information he can 
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UNIFORM of first lieutenant, German ar- 
tillery, in World War |, draped on a 
dummy in Jarrett's museum on the Steel 
Pier, Atlantic City. Nearly ten million 
persons visited the exhibit from 1931-39 


pull out of almost any piece of junk that 
may be picked off a battlefield would as- 
tonish a real-life Sherlock Holmes. 

He has probably fired more different kinds 
of guns than any other man alive. And 
there certainly are few, if any, who have 
as intimate a knowledge of the tools of 
modern war. 

Many a decisive smash at the enemy 
thousands of miles from home can be traced 
back to the plain oak desk Jarrett occupies 


POPULAR SCIENCE 


as head of the Foreign Matériel Branch of 
the Army's Ordnance Research Center at 
Aberdeen under Col. C. G. Eddy, chief of 
the Center. Out in the war zones, FMB 
maintains a corps of trained scavengers. 
They seize upon bits and pieces of dropped 
enemy equipment—anything from a вар- 
per's knife with a new type of grip to a 
self-propelled fieldpiece with a new sighting 
mechanism or а tank tread with а new kind 
of bogie wheels. Jackals of war, they take 
samples of everything. Cartridge cases, am- 
munition feed belts—even buttons, buckles, 
and canteens are tossed into their rucksacks 
or piled on jeeps to be hauled away. All 
these they carefully sort out and classify. 
Each prize is taken apart and flown fast 
express to Jarrett at Aberdeen. There the 
weapons and other pieces of equipment are 
reconstructed, examined, fired, tested. 

Half a dozen technical bureaus, including 
mysterious G-2 and OSS, pounce upon the 


SMALL CLUES SHOW NAZIS 
ARE HAVING TOUGH TIME 


How Nazi ammunition is deteriorating is 
revealed by the three 105-mm. light field- 
howitzer shell cases, above, picked up in 
North Africa. First, brass-plated steel (іп- 
stead of brass); next, steel alone; third, 
twisted alloy. Their 75-mm. steel shells 
now break into large fragments (1, below) 
instead of more deadly, jagged splinters (2) 


` FIRING A GERMAN 88-MM. GUN ot the Ak 


. with enlarged chamber of this type enne it id 
| dou for the gun crew. Germans Yd 


_ WORLD WAR II-NO HOBBY NOW 


MULTIPLE ROCKET GUN as used 5 | 


. 150-mm. mortar, it is electrically opera 


explosive shells, smoke shells, and онысы} * Ң 


— Six rounds of 77-pound rockets are discharged in 90 | 
: seconds. Highly mobile, it's the "Nebelwerfi r= 
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GERMAN MARK III TANK, which carries a 
cannon. Like the rocket gun, it was сар 
North Africa. Much slower than Anmetican f 
is similar in characteristics to its big 
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icker armor, and packs a big wallop with 
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information gathered by the Ordnance De- 
partment's foreign matériel experts. An- 
alyzed and interpreted, these reports keep 
our Intelligence abreast of the enemy's war 
production. Through a bit of ersatz substi- 
tuted for a metal part, or a clumsy piece of 
workmanship, they show just how much the 
enemy's home front is suffering under our 
relentless pounding from the air. Some- 
times they reveal sabotage among the slave 
labor corralled from occupied countries. 
Again they may tell of some brilliant new 
discovery of German scientists — to be 
passed on immediately as a challenge to our 
own research workers. 

Analysis of the materials contained in 
these bits of enemy equipment often tells 
our bombing squadrons where to strike 
against the enemy's shipping, his railroads, 
his sources of raw-material supply. Not 
only such things as guns, bombs, and shells 
are important. A pair of waterproof pants 
taken from a captured German submarine 
commander in the Mediterranean told our 
Intelligence volumes about recent changes 
in Germany's chemical industry! 

Little known except to the ordnance ex- 
perts, FMB is one of the vital spark plugs 
in our war effort. According to Gen. G. M. 
Barnes, chief of the Technical Division of 
the Ordnance Department, it has saved end- 
less time, countless soldiers' lives, and un- 
told millions of dollars by giving us an ac- 
curate check on the enemy's firepower and 
a finger on the pulse of his war production. 

But Jarrett is one man whose war job 


meant no sharp break with his peacetime in- 
terests. His hobby has simply grown up 
and gone to war. It has been shaped by the 
organizing genius of General Barnes and 
his staff into one of the most remarkable 
military intelligence organizations in the 
world. 

Back in 1916 Jarrett was too young to 
fight, but he had a 16-year-old boy's natural 
interest in souvenirs of battle. Relics of 
Gettysburg crowded the walls of the Jar- 
retts' Victorian parlor in Haddonfield, N. J. 
They had been left to Jarrett's mother by 
grandfather George C. Burling, who organ- 
ized and led the Sixth New Jersey Volun- 
teers in the War Between the States. So 
General Burling's red-headed, husky young 
namesake was delighted when he received 
а package from overseas. Mailed by an 
older neighbor who had left Haddonfield to 
join the French ambulance service, the 
package contained two buttons picked up 
at Verdun. One was from a German uni- 
form, one from a French. 

Those two buttons started what in the 
next quarter century became the most com- 
plete collection of the impedimenta of mod- 
ern war. For the next 25 years he never 
stopped collecting, not even when his collec- 
tion included a tank, half a dozen superan- 
nuated airplanes, a French field hospital 
unit complete with X-ray, a Renault mili- 
{агу camion, French 75's, German heavy 
field howitzers, and enough uniforms and 
equipment to outfit 20 companies of troops 
in the fashion of all the nations that par- 


ALTHOUGH YOU CAN'T VISIT IT, THE ARMY MAINTAINS ITS 


GAS-OPERATED ANTIAIRCRAFT GUN taken 
from the Japs (at left). It's a poor copy of 
the French three-barrel 
a naval mount, the Nips were using it on land. 
lt is rated only fairly effective against low- 
flying planes. Barrels are 58 inches long; the 
elevation is 75 degrees; traverse, 360 degrees 


Hotchkiss. Although 


RECONNAISSANCE CAR—and it's not bad, either. 
This German vehicle, of 1/2 tons, has speed, power, and 
low silhouette. Spare wheels, affixed to the center 
axle, give support on deep-rutted roads. Not armored 
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ticipated in World War I. Late in 1939 he 
was still hot on the trail of any prize that 
he had not yet succeeded in capturing. He 
had almost persuaded the Swiss Govern- 
ment to sell him one of their Schmidt- 
Rubin rifles when the outbreak of war 
stopped all further shipment of arms from 
Europe. 

The quiet old Quaker town of Haddon- 
field, N. J., was inclined to look askance at 
young Jarrett's passion for the instruments 
of death. It was not long before his tro- 
phies filled every available inch on the walls 
of the young collector's bedroom. But the 
older Jarretts took alarm when “Burling’s 
junk" filled the attic and began to spill over 
into the basement. 

The Jarretts were not wealthy, and they 
were of no mind to advance hard-earned 
cash for such a useless-seeming enterprise 
as young Burling's. But he easily hurdled 
that obstacle. Summers he worked as a 
helper on a delivery truck. So single-pur- 
posed was he that he never learned to smoke 
cigarettes. Every spare bit of cash was 
saved for investment in the growing collec- 
tion of “Burling’s junk"! 

In the summer of 1917-18 he managed to 
find а job in the yard of the New York Ship- 
building Company for the princely sum of 
$30 a week. Every payday, with his week's 
wages burning his pocket, he stopped at a 
certain pawnshop in Camden to look at a 
German army rifle, a Mauser that by some 
quirk of fate had found its way to South 
Jersey. Time after time he examined the 


gun with eager fingers. He has never for- 
gotten the thrill he felt when he had finally 
saved enough money to buy it. 

Nothing ever stopped Jarrett from going 
after any piece of ordnance that he needed 
for his collection, and he rarely failed to get 
it. He lost no time getting in touch with 
anyone, anywhere, who had a bit of ord- 
nance to sell or swap. By using flattery on 
the Italian dictator he persuaded Mussolini 
to give him a whole collection of Austrian 
weapons captured in the last war. He got 
Crown Prince Wilhelm of Germany to con- 
tribute tokens of his own campaigns. Other 
collectors remember him as a shrewd trader 
who drove a smart bargain, but they de- 
clare he was always fair. 

In 1922, after two years of college, Jar- 
rett went to Europe, toured the battlefields, 
collected more choice items, and made 
friends who agreed to try to find still other 
pieces that he wanted. He went to work 
for an importing firm in Philadelphia, and 
the collection prospered. But by 1928 he 
was faced with a serious problem in logis- 
tics. The collection had grown to about 
4,000 pieces. Six tons of “Burling’s junk" 
crowded the eight-room house in Haddon- 
field. Jarrett decided that if the collection 
was to go on growing he would have to find 
some other place to house it. And it was 
becoming a too-expensive luxury. He would 
have to make it pay its own way. 

He solved both problems at one stroke by 
persuading the owners of the Steel Pier at 
Atlantic City to let ( Continued on page 200) 


OWN MUSEUM FOR INTENSIVE STUDY OF ENEMY WEAPONS 
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JAPANESE LIGHT MACHINE GUN, 6.5-тт., type 96 (1936). It is 


gas operated, magazine fed, air cooled; has bayonet for in-fighting 


ITALIAN LIGHT MACHINE GUN, Breda 6.5-mm., model 30. Al. 
though rated at 450-500, it fires in combat only 150 rounds a minute 


GERMAN HEAVY MACHINE GUN, 
the all-purpose Solothurn, 7.92-mm., 
M34. Examining it are Maj. Gen. 
Charles T. Harris, Jr., who commands 
the Aberdeen Proving Ground, and 
Col. C. G. Eddy, chief of the Ord- 
nance Research Center. Jarrett is 
head of the Foreign Matériel Branch 
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HE beginner who would like to know 

Something about clouds and what they 
tell about immediate weather prospects is 
usually discouraged by the jaw-breaking 
names given to them by meteorologists. 
Actually these terms are but simple combi- 
nations of а few basic Latin nouns and 
adjectives. Taking their names from their 
contours, the three main cloud forms are 
cumulus (accumulated, or heaplike), stratus 
(spread out, or extending horizontally), and 
cirrus (having a wispy curl-like formation). 
By combining these names with each other 
or with such qualifying terms as alto (high), 


fracto (broken), nimbus (head), castellatus 


(turretlike), and mammatus (bulbous), the 
beginner can equip himself with a fancy- 
sounding vocabulary adequate to describe 
practically any cloud formation he may find 
in the sky. 

But hanging a fancy title on a cloud isn’t 
enough. The trick for the amateur meteor- 
ologist is to recognize clouds as signals of 
approaching weather. Basically, a cloud is 
nothing more than a condensation from a 
warm body of air that either has risen of 
its own accord, or has been violently pushed 
upward, to a cooler level. By its shape and 
movement, however, it reveals a great many 
things about temperature, topography, and 
approaching or receding wind currents. 
Simple cumulus clouds, for instance, which 
are flat at the bottom and mountainlike at 
the top, are signals of good weather, for 
they mean that warm currents have risen 
leisurely in an undisturbed area and have 
then gradually condensed on reaching high 
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THESE ARE THE 


CUMULUS clouds are distinguished by their puffy 
hecplike formation. Warm air rising leisurely into 
a cold altitude usually produces a simple cumu- 
lus that is flat at the bottom and built up at the 
top. When this warm air is suddenly boosted sky- 
ward by an invading cold "front," however, it is 
likely to gather into an ugly- looking cumulo-nimbus, 
or thunderhead, that is a sure signal for a storm 
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1А. STRATUS 


ABOUT 2000' 


THREE 


STRATUS, as the name suggests, is a compara- 
tively straight layer of cloud that extends hori- 
zontally. It is often accompanied by rain. Like 
cumulus, it tends to form into а thunderhead (піт- 
bus) as it rises. Familiar to virtually every air- 
plane passenger is strato-cumulus, which, when seen 
from an altitude of about 14,000 feet, looks like 
a great wide-stretching sea of soft billowy cotton 


MAY, 1944 


es 


CO -CIRROSTRATUS 


OVER 270004 


"Mt e" I: 
1 n Um 


ЖИ, >. Pe E 
"T т ы 
А 


Р 
M 


CIRROCUMULUS ' . 
~~ OVER 24.000" | 


PRINCIPAL TYPES OF CLOUDS 


CIRRUS is the high flyer of the clouds. Seldom 
found below 24,000 feet, it is composed of flimsy 
frozen vapor that the high winds have whipped into 
curly tenuous streamers. When a storm is caused 
by a cold body of air displacing a warm one, high 


into the 


rising currents will often freeze wispy 

tendrils known as "mares' tails." Moving ahead of 

the storm, these "tails" will indicate its course 
63 
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Warm air, rising slowly to cool levels, will 
 scondense into a simple cumulus form. When 
` Shot skyward by an invading cold "front". 
` it gathers into a thunderhead {cumulonim- 

bus), its innermost currents continuing up- 


altitudes. However, cumulo-nimbus, or a 
cloud formation that grows rapidly into a 
thunderhead and mounts to a summit, means 
that warm air has suddenly been tossed sky- 
ward by an invading cold current and that 
the surrounding area is in for a squall. 
Often a few inner currents of the warm, 
rising air will be shot up to the stratosphere 
where they will form into icy wisps of 
cirrus. Known as “mares’ tails," this cirrus 
will push on ahead of the storm and indicate 
its prospective course. 

If you find a high, dull ceiling of milky 
cirrus, the chances are you are seeing the 
vanguard of an approaching body of warm 
air, for unlike an invading cold “front,” 
which burrows under the warm air it dis- 
places, a warm body of air invades by com- 
ing in “over the top." In other words, its 
front will begin at high cirrus and extend 


ward to form into an “anvil top" of cirrus 
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back and downward to low stratus—the 
latter formation usually being accompanied 
by rain. 

Here, then, are a few of the most common 
ways in which nature signals the type of 
weather she is about to bring you: If on à 
summer day you find small cumulus clouds 
that don't tend to grow larger, you can be 
fairly sure that you are in for some good 
weather. If, however, you find а bank of 
cumulus that seems to be growing and 
building to a summit, you can start look- 
ing for rain, hail, and lightning. If you see 
banks of clouds extending east and west, 
and moving fast high in the sky, you can 
count on a cold snap. If a cloud layer on 
the horizon begins to form into turretlike 
shapes at its top, then you had better start 
looking around for shelter, for you are in 
for some heavy squalls. 


Unlike an invading body of cold air which, in entering a warm area, comes ploughing in 
from below in a low spearhead that slopes away as it extends upward, an invading warm 
body of air comes in with its spearhead held high. In coming in "over the top," it presents 
a "front" that runs the gamut of formations, usually ending with the rain-bearing stratus 
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MAMMOTH PLUGS in the top 
of an oil circuit breaker are a 
part of the switch that guards 
the flow of 230,000 volts of 
electricity into a new war plant 
of the Northwest. Inside the 
tank is а disconnecting device 
that shuts off the power in 
one twentieth of a second when 
a short circuit occurs. More 
than 5,000 gallons of oil quench 
the blue-hot electric arc cre- 
ated when the switch is opened. 
The six-foot piles of porcelain 
saucer insulators on the upper 
half of the plugs prevent high- 
voltage electricity from flash- 
ing over between the tank and 
the transmission line. The 
plugs, known as condenser 
bushings, are shown being pre- 
pared for a test at the East 
Pittsburgh works of the West- 
inghouse Electric and Manu- 
facturing Company, where they 
are being made ready for ship- 
ment and installation. 


HOUSING PROBLEM in Arizona 700 years 
ago was solved by Indians in the Canyon del 
Muerto. The Chicago Natural History Mu- 
seum has demonstrated how in a diorama 
model of a cliff dwelling placed in the new 
archaeological hall devoted to American In- 
dian civilization before the coming of the 


white man—prior to 1492. Archaeological 
evidence indicates that the cave was occu- 
pied by the Indians about 1250 A.D., and 
abandoned some 50 years later on account 
of drought and a military defeat. The corn- 
fields on the canyon floor were reached by a 
zigzag path cut in the cliff. 


MAY, 19/4 


FLUID MOTORS, driven by oil pumped 
through them, give precise movements. 
For example, they turn and stop “in- 
dexing” tables for high-speed presses 
that load war shells. At left, views 
show outside and inside of new Deni- 
son Engineering Company model. Few 
moving parts assure long wear, as 
suggested in simplified sketches illus- 
trating the principle. 'This type of 
drive is said to permit instant starts, 
stops, and reversal without damage. 
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Fix drive shaft to cyl- 
inder; you have a flu- 
id motor. Some pistons 


Enclose pistons in cylin- 
drical guide, and the 
cylinder will turn as 


Now arrange seven pis- 
tons, some pushing 
down under oil pres- 
sure. Pushers slide down 


Imagine a piston push- 
ing down on an oiled 
and tilted plate. Pis- 
ton slips downhill 


ARC WELDING, with metal applied layer on 
layer, is being used with General Electric 
electrodes to build up railroad car wheels 
worn down by the punishing grind of war 
transportation. Heavily loaded trains are 
resulting in unusual wear and tear on the 
rolling stock, and the difficulty of obtaining 
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Before, during, and after the 
resurfacing of a railroad car 
wheel. Repairman checks to see 
extent of wear; wheel is built 
up by arc-welding process; in- 
spector gauges new lathe work 


shown by the arrow push; others spill oil 


replacement parts makes it necessary to 
repair wherever possible. The car wheels, 
after being preheated to 350 degrees Fahren- 
heit with a blowtorch, are built up with a 
bead of metal, after which they are finished 
to their original dimensions and, for prac- 
tical purposes, their original condition. 
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"GUNBOAT GLYPTODONT 
accepts challenge of Battling 
Sabertooth, and kayoes him in 
fourth round." Thus, three mil- 
lion years ago, some mid-Plio- 
cene sporting editor might 
have headed his blow-by-blow 
description of the fight. These 
pictures by John Conrad Han- 
sen are part of a paleontolog- 
ical exhibit in the Chicago 
Natural History Museum, and 
show a huge tortoise-armadillo 
ably coping with a sneak at- 
tack by a saber-toothed tiger. 
Covered by a shield of bony 
armor, in some places more 
than an inch thick, this glypto- 
dont was further armed with a 
heavy clublike tail capable of 
dealing a crushing blow to an 
attacker. The largest of these 
animals attained over-all 
lengths of more than 10 feet. 

The first picture of the series 
shows the glyptodont, a strict 
vegetarian, grazing on a bit of 
herbage while the sabertooth 
approaches warily. As the cat 
draws near, the armored mon- 
ster draws in his head and 
bides his time. When the sa- 
bertooth circles around to the 
rear, he gets too close, and the 
heavy spiked tail goes into ac- 
tion, knocking the attacker 
cold. Having thus disposed of 
his enemy, the tortoise-arma- 
dillo continues his interrupted 
meal. Scientifically speaking, 
this armadillo is known as 
Eleutherocercus; the saber- 
tooth as Thylacosmilus. 
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TELEGRAMS IN CHINESE are being 
speeded for wartime communication be- 
tween four of the most important cities of 
China by Telefax apparatus built by the 
Western Union Telegraph Company. 
Previously, the Chinese system of tele- 
graphing has involved using a code num- 
ber for each of the 9,000 characters em- 
ployed in writing. On the receipt of such 
a telegram, it must be decoded by turn- 
ing the numbers back into their corre- 
sponding characters. Such telegrams oc- 
casion delays that hamper the war effort. 
Since the Telefax apparatus electrical- 
ly transmits in facsimile whatever is 
written on paper, there is no loss of time 
in either sending or reading the message. 
At left, a Chinese telegraph employee 
examines a test message. 
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CARPENTER SET of tools is here displayed to show 
axes, saws of several kinds, pinch-point crowbar, adz, mon- 
key wrench, spike maul, steel square, foot rule, claw ham- 
mers, side-cutting pliers, framing chisel, gooseneck wrecking 
bar, and a few small items such as hacksaw blades, metal- 
lic tape rule, chalk, chalk line, and six red and blue crayons 


PIONEER SET includes a 
five-foot crosscut saw, shov- 
els, picks, machetes, sledge 
hammers, axes, brush hooks, 
blocks, post-hole auger, and 
a |2-ton hydraulic jack. 
Brush hooks, seen crossed 
at the center of the pic- 
ture, are used for cutting 
through South Sea jungles 


AUXILIARY SET, shown 
at left, is used in conjunc- 
tion with the Pioneer Set, 
pictured above. Normally 
it contains 300 feet of %- 
inch rope, a roll of 16- 
gauge wire, 105 pounds of 
nails ranging in size from 
8-penny to 60-penny, and 
30 burlap sandbags. It is 
carried by two or four men 


Combat Tools 
FOR ARMY ENGINEERS 


RACTICALLY any kind of job is 

possible to the combat squads of the 
U.S. Army Corps of Engineers equipped 
with their three new portable tool sets 
illustrated here. They include tools for 
building roads, bridges, barracks, and 
airnelds; for digging foxholes, trenches, 
and drainage systems; for stringing 
telephone lines, repairing railroads, and 
erecting camouflage nets and road 
blocks. The engineers are equally pre- 
pared to demolish and wreck, and, if 
need arises, to fight. 

The sets emerged from experiments at 
the Engineer School, Fort Belvoir, Va., 
where officers and men of the engineer 
battalions are being trained. Most of 
the tools are familiar to persons having . 
knowledge of construction work, but 
some uncommon ones have been added. 
For instance, there is the brush hook, а 
strange-looking tool resembling an an- 
cient weapon. At the end of а wooden 
handle is a sharp curved blade, ideal for 
cutting through jungles such as those 
in New Guinea and the Solomons. 

The units of this equipment are known 
as the Pioneer Set, the Auxiliary Set, 
and the Carpenter Set. Two or four 
men are detailed to carry them, depend- 
ing on the distance. Every squad has 
two of the sets, and each platoon carries 
supplementary sets and extra tools. 


Combat squad member shapes log with adz 
from Carpenter Set. All tools in sets come into 
use as engineers build, repair, or destroy 
in battle areas. А common use for the adz is 
in making railroad ties for wrecked tracks 
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Propellers that look like hopeless wrecks, damaged by being run on 
a beach or through contact with rocks and logs, are renewed by ex- 
pert treatment. At left is a seeming piece of junk brought in for 


The bent blades are hammered 
back to the correct angle on 
this "pitch block," so that they take 


repair; at right is shown a similar one that has been reconditioned the proper "bite" of the water 


Invasion-Searred 
Props Rebuilt 


HIGGINS landing boat has fulfilled its mis- 

sion. Roaring in from the sea, grating to 

a stop on an inhospitable shore, it has unloaded 

cheering men who form the spearhead of an 

American invasion force. What matter if brutal 

treatment has twisted and torn its propeller, so 
long as the beachhead has been secured ? 

But the chances are that this same propeller 
will see combat duty again. In the hands of ex- 
pert craftsmen, an apparently hopeless wreck 
will be restored to its original pitch, built up 
where its bronze has been torn away, and ground 
and polished until it is as good as new. Accom- 
panying photographs show how the exacting 
work is carried out in the New York shop of 
Oluf Mikkelsen, one of the firms whose pro- 
peller-reconditioning facilities are being devoted 
entirely to Government service for the duration. 


3 In grinding to size, the original thickness and 
other dimensions of the propeller are restored by 
coarse and fine grinding wheels, followed by рге- 
finishing to close measurements on an emery wheel 
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An important step in the process of recondi- 
‘tioning a damaged propeller is building up 
lost metal with the aid of oxyacetylene weld- 
ing torch and bronze welding rod. A slight ex- 
cess of metal is added to allow for grinding 


A The like-new appearance of reconditioned 

propellers is accomplished by the use of buff. 
ing and polishing wheels, which impart to the 
blades their final smooth and  mirrorlike finish 
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_ Nature Stokes 
the Furnace 


Iceland’s hot springs will be 
tapped for the heat and power 
to create an arctic paradise. 


By HAROLD О. WHITNALL, Sc.D. 
Colgate University 


FTER the war ends, Iceland is to become 
A a garden spot of the world. Utilization 
of its many hot springs will transform a 
region of snow and ice into a chain of large 
hothouses where grapes, melons, tomatoes, 
cucumbers, and other fruits and vegetables 
will grow in abundance. Every Icelander's 
table will offer products now known only 
through importation. 

It didn't take the American doughboy 
long to learn from the girls there how to do 
washing in hot waters bubbling from the 
earth, or the easy way of brewing a pot of 
tea with steaming water from an outdoor 
pool. Once in a while he had a taste of a 
fresh tomato grown under the glass of a 
small greenhouse. If he was lucky enough 
to spend а week end in one of the better 
homes, apartments, or hotels in Reykjavik, 
the capital, he found his room heated by 
water from scalding springs. 

The abundance of these naturally heated 
waters impressed the forward-looking 
Yankee mind. If a few tomatoes could be 
grown in small hothouses, why couldn't they 
and other products be grown on a large 
scale? And if a few buildings could be 
heated by the waters from hot springs, why 
not an entire city? This cheap and inex- 
haustible source of heat was not being used 
to the extent it should be, especially in a 
cold land whose only fuel is dried turf, bits 
of dwarfed, scraggly trees, and а small 
amount of expensive imported coal. 

American money came in, and this year 
will see the completion of pipe lines which 
will enable all houses in Reykjavik to be 
heated with hot-spring water. American 
inventive genius visualized the building of 
many large hothouses, where luscious fruits 
and vegetables could be raised to vary the 
monotonous diet of potatoes, cabbages, rhu- 
barb, and а few small fruits and berries. 
Already ambitious young Icelanders are in 
the United States studying hothouse horti- 
culture and obtaining estimates on glass and 
other greenhouse materials. 

Iceland is a strange region of ice and fire. 
One eighth of its 40,000 square miles is 
mantled with glaciers, and a much larger 
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area is snowbound for most of the year. 
But beneath the cold surface rocks lies 
thick, hot, molten matter. From time to 
time these subterranean pockets filled with 
melted rock have been squeezed and their 
contents forced upward. Some of this white- 
hot fluid has broken through the surface and 
spread lava over the land through volcanic 
vents, of which there are over 100; some 20 
have been active in modern times. 

Many masses of the melted underground 
rock have never reached the surface, but 
have been checked in their rise and now lie 
buried at no great distance from the surface, 
radiating a tremendous amount of heat into 
the adjacent crust. As water comes into 
contact with this intense buried heat, its 
temperature rises sharply, and it finds its 
way to the surface in the form of steam 
jets, hot springs, and geysers. 

Although hot springs are not unusual 
phenomena, those of Iceland are remarkable 
for their singular freedom from disagreeable 
solutions of sulphur, iron, chlorine, and other 
impurities; furthermore, they carry little 
sediment. These qualities permit their use 
in outdoor swimming pools, in washing 
clothes, and in plumbing systems. 

The springs vary from tepid pools to reser- 
voirs of piping-hot water with temperatures 
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HOW NATURE'S HEAT CAN BENEFIT ICELAND VOLCANO 


HOT SPRINGS AND POOLS 
TAPPED TO HEAT GREEN- 
HOUSES DIRECTLY 


.' , STEAM DRIVES 
> TURBINE 


RA LA Š 


at the boiling point. But that is only the 
beginning of the story. Geologists are sur- 
veying the areas where the springs break 
through the surface, looking toward the 
drilling of new openings at greater depths 
which will tap hotter waters. 

When the groundwork for making Iceland 
a northern hothouse is completed, the eco- 
nomic status of the island will be greatly 
improved. With unlimited live steam and 
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hot water piped from abundant hot springs, 
greenhouses can be heated and maintained 
at any temperature much more cheaply than 
those in any other country in the world, and 
this in a land where winters are long and 
summers short and cool. Not only will the 
inhabitants get new food; England and the 
Scandinavian countries will eagerly await 
the luscious fruits and fresh vegetables 
grown by means of volcanic fires. 
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With the Japs astride her famous 
Burma Road, China gets supplies by 
air transport. over the hazardous 
near-Himalayan “hump.” 


By 
ALDEN P. ARMAGNAC 


EM from India instead of from 
Japanese-held Burma, giant American 
cargo planes replace earthbound trucks to 
carry vital military supplies to China. Lat- 
est figures reveal the amazing fact that the 
air route now surpasses the famous Burma 
Road at its peak of monthly capacity. 

Exploiting its temporary command of the 
Far Eastern seas after Pearl Harbor, Japan 
has tried desperately to isolate China from 
Allied aid—and failed. And now the turning 
point has come. 

From India's port of Calcutta, a railroad 
extends to the extreme northeastern corner 
of the empire, in the province of Assam. At 
this jumping-off place, American flyers have 
established a group of airfields. Hardly had 
the Burma Road been cut by the Japanese 
when daring airmen pioneered a flying 
cargo route from these bases over the moun- 
tainous “Burma hump,” amidst snow-capped 
peaks 20,000 feet high, to Yunnan, China. 


TRUCKS carried 15,000 tons 
of freight a month into China 
over the Burma Road when 
that fomous highway was 
open and carrying its peak 
capacity. The photograph at 
the right shows a ladder of 
hairpin turns with which the 
Burma Road snakes its way 
across near-Himalayanranges 
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They began with rickety old DC-3’s, better 
fitted for the scrap heap than for the world’s 
most dangerous airway. Then twin-motored 
C-46's, and sleek four-motored Constella- 
tions with pressurized cabins, began to ar- 
rive. Flying day and night, they now are 
declared to exceed the traffic handled by 
La Guardia Field, New York City’s great 
airport. The air trail remains as hazardous 
as ever—one pilot who reported sighting “a 
cloud with a rock in it" came in with half 
a tail—but special rescue crews stand by to 
go after overdue flyers, who may have had 
to bail out in the inhospitable terrain. Into 
China the cargo planes bring bombs, jeeps, 
gasoline, plane motors, spare parts, small 
arms and ammunition, and even artillery 
and 21!5-ton trucks. They return with Chi- 
nese tungsten and other strategic materials. 

Military observers dispel any illusion that 
China, even now, receives enough arms to 
meet all her needs. The “aerial Burma 
Road," an emergency step in the right di- 
rection, many soon be supplemented. 

At this writing, Allied troops are fighting 
their way through northern Burma toward 
China. Behind them, starting at Ledo, In- 
dia, engineers are hacking out a new high- 
way. Currently it serves simply as an 
"invasion road," bringing up supplies to the 
troops advancing ahead of it and on its 
flanks. But eventually, the Ledo Road may 
be linked to the Chinese-held portion of the 
Burma Road. 
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SHADED AREA WZ 
REPRESENTS FARTHEST 
JAPANESE PENETRATION 
ON ASIATIC MAINLAND 


CARGO PLANES, flying the "Burma hump" across 
from India, now bring a greater flow of arms into 
China than the Burma Road trucks ever did. First 
ships to fly the perilous mountain route were old 
DC-3's. Today, sleek, four-engined Constellations 
and twin-engined C-46's are on the job. The Con- 
stellation (above) has a handy pressurized cabin 
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ONE FINGER opens or closes this 
compact, quick-acting collet chuck 
developed by Ray W. Goodwin and 
made by the J. & J. Machine Co., of 
Cuyahoga Falls, Ohio. 
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MASS SANDBLASTING in this homemade metal 
hopper saves countless man-hours formerly spent 
in handling small airplane parts individually. The 
idea won promotion for Harry Clinesmith, of Boe- 
ing Airplane Co., Wichita, Kans. 


STRAPPING of laminated fiber replaces steel 
strap as reinforcement in packaging for domestic 
shipments. The easily applied material was cre- 
ated by A. J. Gerrard & Co., of Chicago. 


6,408 TEETH IN ONE TOOL. Each 
of the carefully ground edges in 
this gear cutter, made by the Michi- 
gan Tool Co., Detroit, is a separate 
tool, which removes its own chip in 
the process of finishing precision 
gears by the crossed-axis gear- 
shaving principle. 
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speed and weight, the gear that gets them off 


As our war birds gain in 


the ground has to take a terrific beating. 


By C. B. COLBY 
Drawings by DOUGLAS ROLFE 


[OT long ago, a mammoth new experi- 
mental bomber was trundled out of its 
concrete-floored hangar onto the macadam 
apron in front of the building—and prompt- 
ly sank into the surface up to its hubs! The 
weight carried by its giant wheels was too 
much for paving designed to support the 
heaviest aircraft previously built. After the 
plane was fished out, those wheels not only 
carried it safely to a take-off, but even were 
fully retracted in flight! 
A Flying Fortress smashes down upon а 
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runway in an emergency landing, not with 
its normal dead weight of 30 tons, but with 
60, 80, or even 90 tons of impact weight. The 
landing gear takes it, and can take it again 
and again if need be. 

Fighter pilots get the word of enemy air- 
craft approaching and rush to their planes 
waiting with the engines roaring. They hur- 
tle down the runway and take the air. The 
landing gear retracts into the fuselage and 
wings and becomes invisible—in 20 seconds! 
Upon their return, this same gear drops and 
becomes locked in landing position in 15 sec- 
onds. Moreover, the pilot knows at a glance 
at his instrument board exactly what posi- 
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| Skids resembling sled run- 
1890 ners, fastened to the bot- 
tom of the fuselage of the original 
Ader "Eole," were the first mechan- 
ical landing gear. The plane flew 
but proved unmanageable in the air 


Wheels had been tried on ex- 
1906 perimental craft even before 
the Wrights’ skid-equipped plane flew. 
One of the early practical applications 
was on the canard biplane, first plane 
to maintain free flight in the Old World 


1907 Spring shock struts came 

in about the time of the 
Voisin biplane used by Farman. This 
was only one of many radical inno- 
vations to come out of France, the 
birthplace of wheeled landing gear 


tion his landing gear is in at all times. 

These are examples of the accomplish- 
ments of the engineers and designers of 
landing gear for our modern aircraft; ac- 
complishments in the face of the most rigid 
space and weight limitations, for once the 
plane is airborne, landing gear becomes a 
liability rather than an asset. 

There has always seemed to be a good- 
natured battle between the aircraft and 
landing-gear designers--to see which could 
gyp the other out of more space, but some- 
how or other they always get together in 
the end. Neither can succeed without the 
help of the other. 

The problem confronting the gear design- 
ers varies with the ship itself, its mission, its 
speed, and pilot who will fly it. Training 
ships require sturdy gear and wide tracks 
(space between the wheels) for the ragged 
landings of students. Bombers need plenty 
of track, too, coupled with extreme weight- 
sustaining qualities and equipment to re- 
tract the heavy gear. Fighter planes must 
be equipped with gear that can be retracted 
and locked in 20 seconds and lowered and 
locked in 15 seconds, brakes for short stops 
on small fields, and rugged tires that can 
stand high-speed landings on rough fields. 
As the weight and speed of modern aircraft 
increase, the designers of landing gear must 
provide safe, reliable, and compact landing 
gear to keep pace with them. 

Tire engineers must, in turn, keep up with 
the gear designs and provide tires to with- 
stand the tremendous loads, impacts, and 
burns encountered in hundreds of landings 
on the worst possible runways. Tires can 
be made only so big, for there is limited 
room within the ships to accommodate them. 
To see just what this means in really big 
ships, consider the B-19, the Army's huge ex- 
perimental bomber, with a span of 212 feet 
and a weight of 60 tons loaded. The single 
tires of this giant are eight feet in diameter 
and weigh over a ton apiece, with the wheel. 
Yet failure to retract them entirely would 
cut several hundreds of miles off the range 
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of the monster plane, which is 7,750 miles. 

Speed, too, must be considered in these 
giants, but in fighter planes the factor of 
speed is of even greater importance than 
strength in the design of retracting gear. 

The Army Air Forces do not install re- 
tracting gear on aircraft having speeds less 
than 175 m.p.h. except in special types of 
trainers designed to acquaint students with 
its use. Above the 175-m.p.h. class it is al- 
most mandatory, for its advantages far off- 
set the added weight. (Equipping а plane 
with retracting gear calls for about 15 
pounds of reinforcement for every pound 
of the gear and its retracting equipment.) 
With the present aircraft engines, speeds of 
over 300 m.p.h. would be next to impossible 
with fixed landing gear. 

Naturally, these higher speeds mean that 
the landing speeds will be proportionately 
greater, and the gear must be designed to 
take the impact safely time and again on 
any surface. The fact that the surface of 
the landing area is not always of the best, 
and often far from it, has brought new pop- 
ularity to an old idea—the tricycle landing 
gear. Such combat aircraft as the Bell P-39 
and the Lockheed P-38, as well as the giant 
Consolidated B-24 and the Douglas C-54, use 
the tricycle gear. So do the medium bomb- 
ers in the North American B-25 and Martin 
B-26 class. 

The admitted safety of the tricycle gear, 
ease of ground handling, and better visibil- 
ity indicate that this type of gear will soon 
be standard on private and commercial as 
well as military aircraft. 

One of the greatest advantages of this 
gear is the ability of the craft to operate 
from much smaller fields. The pilot may 
safely apply his brakes almost as soon as he 
"tduches down," and in the take-off he need 
not use up valuable runway in getting his 
tail up into flying position, for it already is 
elevated before the take-off run is started. 

The inclusion of tricycle gear of either 
retracting or fixed type will undoubtedly be 
mandatory in future private planes, because 
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1911 Antoinette wore pants. This, 1917 The principle of retractable 1918 Also attributed to Martin 


the last model designed by 


landing gear was introduced 


was the split-axle landing 


Labouchere, was remarkable for its by Capt. James V. Martin in his K-IIl gear, here shown on a De Havil- 
enclosed undercarriage as well as Scout biplane, whose wheels could be land of the period. The split axle 
for its internally stressed, tapered partially withdrawn into wells. The wheel removed much of the hazard from 
low wings; steam-cooled engine spokes—flat springs—absorbed shock landings on rough, overgrown land 


of its obvious safety advantages. At pres- 
ent, such ships as the Skyfarer and Ercoupe 
already feature it. 

As we trace the history of landing gear 
from the time when Lilienthal used his run- 
ning feet for glider take-off, we find many 
novel ideas in gear design. The first me- 


SKIDS: THE SIMPLE 
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gear consistin 


WRIGHT BROTHERS. The first powered plane to achieve sustained flight with a passenger had landing 
of wooden skids turned up slightly in front. For the take-off, these rested on a wood- 


chanical landing gear is claimed for the 
"Eole," built and said to have been flown in 
1890 by Clement F. Ader, of France. This 
weird aircraft landed, though tragically, on 
three ski-like skids on the bottom of the fuse- 
lage, similar to those later used on the 


Wright airplane. (Continued on page 80) 
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en carriage that slid along a 60-foot, iron-covered monorail track laid on the slope of a sand dune. 


As the carriage slid down the greased rail, the plane took off when sufficient speed had been attained 


NOSE GUARD. On this early monoplane, a nose skid 
ran from the center of the axle to a point just behind 
and below the prop. This was to prevent nose-over. Note 
wing-tip wheel for "Chinese landing" (wun wing low) 


GLIDERS are among the few types of aircraft that still | 
use skids. Below is one of the four skids on the Army's | 
CG-4A troop and cargo glider. With shock absorbers, 
the skids are used in crosh landings where wheels are out 


FIXED GEAR is used on training planes and 
private planes of slower types. On trainers 
such as this Fairchild PT-19, it gives a wide 
track and low center of gravity for safety 


PANTS reduce drag on big planes 
that have no room for retracting 
gear. The Handley Page Harrow at 
the right has streamline enclosures 
not only on the main landing-gear 
wheels but also on the tail wheel. 
In a slow plane, weight of pants 
is repaid in improved performance 
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RETRACTING gear is standard on modern combat aircraft. In 
this Grumman Hellcat, the gear folds straight back into the 
wing, with the wheel and strut making a half turn as it does 
so. When retracted, gear lies flat in the underside of wing 
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FIRST MILITARY plane to be delivered with re- 
tracting landing gear was this Grumman FF-l. Gear 
was drawn up into the fuselage so that the wheels 


fitted into the round wells. Bad feature was narrow 
track; compare with fixed-gear trainer at top left 


EARLY TRICYCLE gear appeared on the Edward 
Mines biplane (left) in 1909. Obviously made from 
bicycle parts, it still has the handlebar attached, 
with the hand grip for the wheel brake in evidence 


1. On the Grumman Wildcat, the wheels are drawn up 3. Retracting gear of Seversky P-35 folds backward 
and inward on hinges moved by a system of revolving but does not lie flat against underside of wing. Wheel 


threaded rods and nuts. As the rods revolve, 


the nuts and gear are covered with a hood. 4. On the Curtiss 


climb, drawing the gear up into the fuselage. 2. British Р-40 series and Grumman Hellcat, gear rotates and 
Spitfires and Germon ME-109's swing gear outward; P-39 folds backward at the same time, so that the gear lies 
Airacobra and Hawker Hurricane swing them inward within the bottom of the wing when it is fully retracted 
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TRICYCLE GEAR is seen in a modern version on the Consolidated B-24 Liberator. This gear is un- 
usual in that the nose wheel, when extended, still has its top within the fuselage. The two main wheels 
retract outward, an uncommon feature in big ships although standard practice in fighter planes. In 
contrast with the short nose gear of this plane, that of the Constellation extends nearly |5 feet 
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DRE E vus 6 OUT 
AMPHIBIOUS, This is the retracting gear NOn EET E | gin ER FAIRING FLAP 
of a Catalina PBY amphibian. When the ship | Vat : | p m 
is used on water, gear rises to fill opening : | : | SS М 
in hull. Metal "step" is a hinged flap that 
closes the slotlike opening above the wheel. 
The double-wheel unit is the beaching gear 


5. This is the type of gear used on the fa- 
miliar DC-3 transport and on the Boeing 
Flying Fortress. lt buckles in the middle 
and folds back upon itself as it retracts 
into the engine nacelle, Drawings at right 
show mechanics of two retracting-gear types 
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SEAPLANES use floats. This Curtiss Seagull has triple- 
float gear, the center float being the main landing gear 
while the wing-tip floats help in rough water. Most Navy 
"slingshot" planes of this size use the single-float gear 


HELICOPTERS may use either wheels or floats. Rubber 
floats on this Sikorsky model enable it to land on water 
or on shipboard. For bod operation, wheels are commonly 
used, not for take-offs but for easy handling on the ground 


ALL-PURPOSE operation seemed to be the idea of the de- 
signer of this early plane—or else he just couldn't make 
up his mind. It had everything: wheels, pontons, and skids 
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Strangely enough, wheels—now accepted as 
standard landing gear for all but seaplanes 
—were employed on an experimental air- 
craft long before the skid-equipped Wright 
plane actually flew. 

In 1893, Horatio Phillips, an Englishman, 
built a tethered aircraft that rested on a 
tricycle gear. This machine ran around a 
circular track and at 40 miles an hour took 
off and circled the track several times. 

Wheels, of course, rapidly became stand- 
ard equipment and appeared in various sizes 
and types. At first they were rigidly at- 
tached to the struts, but the impact of land- 
ings broke rims, spokes, tires, and struts, 
indicating that some sort of shock-absorb- 
ing device was needed. One of the first air- 
craft to employ steel springs was the French 
Voisin, made famous by Henri Farman. 
France, where wheel-equipped landing gear 
originated, produced many startling types of 
gear. One featured tandem wheels on the fu- 
selage and a wheel attached to each wing tip. 

Enclosed wheels, common during World 
War I, appeared in 1908. Records show that 
a small triplane, built by the Danish flyer 
Ellenhammer and powered with one of the 
first tractor propellers, featured a tail wheel 
closed in with fabric. This evidently was in- 
tended to serve as added fin area for stability 
—which most pioneer aircraft sadly lacked. 

World War I saw general acceptance of 
the enclosed wheel, elastic shock cords, and 
also the strut-and-spreader-bar design. The 
closed-in wheels increased the speed slight- 
ly, the elastic cord was adequate for shock 
absorbing, and the spreader bar added 
strength. 

As speed became more important, the 
drag of rigid landing struts presented a dif- 
ficult problem. Anthony Fokker made an 
important contribution in his famous Fok- 
ker D-7 and subsequent models by design- 
ing the spreader bar as a high-lift airfoil 
section between the wheels. 

Various types of streamlined housing for 
the gear were designed as early as 1912. 
The Antoinette monoplane that featured 
"trousers" also boasted another innovation 
in a tapered cantilever wing. Early landing- 
gear “pants,” while they increased the speed 
of the planes, had (Continued on page 203) 


SKIS fit this land plane for landing on snow or 
ісе. Elastic cords hold the ski tips ор in flight 
so they will not trip up the plane in a londing 


To teach Army mechanics methods of 
servicing the plane that carries many crit- 
ical materials to the front lines, this Plex- 
iglas half-model of the four-engine C-54 
Douglas transport is included among the 
HO > ns Т items of the mobile training unit. At 
ES- 2. cc CIN LL a re left, exhibits are being loaded onto truck 


“Road Show" Trains Skymaster Crews 
ONTAININdG in mini- Fire-extinguishing, heating, and de-icing systems are combined in this four- 
ature all the func- panel display. In miniature, it contains all the many elements employed in the 
tional systems of the four- C-54, Casters on the exhibits facilitate moving them when they are packed 


engine Douglas C-54 Sky- 4 
master, large plane used 
for transpoórt of supplies 
to military outposts, an 
exhibit of models, parts, 
and working mechanisms 
enables flight and ground 
crews to “learn their 
planes" during а brief 
course. Eight boxes, moved 
from one Air Transport 
Command field to another 
in a specially fitted truck, 
contain models showing 
the muscles, nerves, brain, 
heart, and arteries of the 
C-54. From these, the men 
learn how to assemble, in- 
stall,and service the sys- 
tems. In a Plexiglas half- 
model working parts are 
controlled by switches and 
cables, 
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“HOW WILL JET PROPULSION AFFECT AIRCRAFT 
DESIGN? HERE IS A BRITISH ARTIST’S IDEA 


* 


HEAT EXCHANGER 
FOR TURBINE 


en a 
ge 


Propellerless Power for Planes 


ET propulsion, thrown into the lime- 

) light by the simultaneous announce- 
ment of British and American warplanes 
using this new type of power plant (P.S.M., 
April '44, p. 85), has been hailed in some 
quarters as one of the greatest advances 
in the history of aviation. Certainly it prom- 
ises new speed and power for aircraft in 
certain categories. 

Apart from the advantages or disadvan- 
tages of the jet engine as a source of power, 
some interesting questions are raised by its 
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applieation to the conventional features of 
aircraft design. How will it adapt itself to 
the familiar lines of propeller-driven planes ? 
Builders will be confronted with an entirely 
new set of conditions in the apportionment 
of space and the planning of auxiliary 
equipment to make an efficient fighting or 
working ship. 

А tentative answer to some of these prob- 
lems is seen in the drawing above. Made by 
M. A. Miller for the magazine Flight, it 
gives the British artist's conception of an 
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idealized jet-propelled plane combining var- 
ious features common to this type of craft. 

A notable change is the low landing gear, 
with main wheels partly submerged and 
nose wheel retracted. Having no propeller, 
the jet plane is freed from the limitation 
imposed on conventional planes, which must 
stand high enough on the ground that their 
blade tips will clear by at least nine inches 
under all conditions. In warplanes, the ab- 
sence of the propeller and engine cowling 
also permits better visibility from the cock- 
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Presents New Problems to Builders 


pit and greater freedom in the mounting of 
forward guns. 

In this conception, a single jet engine oc- 
cupies the main fuselage of the plane, air 
being picked up from around the nose by a 
circumferential scoop. According to press 
reports, the actual British jet plane has 
two engines mounted in twin fuselages and 
has been mistaken for the American P-38. 
An auxiliary engine is used in starting, to 
turn the air compressor. In operation, this 
is done by the turbine. 
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IVE a soldier four machine guns, each 
e weighing 87 pounds. Wrap him in 
armor and set him on wheels. Then ask 
him to hit a darting, diving Nazi warplane. 


It can be done. He can squirt thou- 

sands of bullets a minute at that 

tricky target as steadily and easily 
| as a small boy can point a wooden 
| gun and say uh-uh-uh-uh. 

William L. Maxson, a former mid- 
shipman from Minnesota, made this 
possible by designing for the U.S. 
Army a new gun mount that holds 
four .50 caliber machine guns. With 
this multiple gun mount, the strength 
of а man's wrists is so multiplied 
that he can wield those four power- 
ful, sputtering guns as though they 
were a couple of pistols. In fact, the 
handles with which he controls them 
resemble pistol handles. 

Armored and mounted on a half- 
track truck or trailer, the Maxson 


By VOLTA TORREY 
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Four .50 caliber machine guns spit- 
ting from the Maxson multiple mount 
give American troops and truck con- 
voys a sturdy champion against low- 
flying Axis strafers. Carried by a 
half-track "wasp wagon," it is, in 
effect, a mobile pillbox. Designer 
of the mount is William L. Maxson, 
shown at upper left with the jewel- 
er's lathe which was his only piece 
of equipment when he set up in busi- 
ness as an inventor nine years ago 


Drawings by STEWART ROUSE 


multiple gun mount is а mobile pillbox. It 
has enabled our antiaircraft gunners to 
escort moving troops and protect them from 
enemy aircraft the way two-gun sheriffs 
used to protect stagecoaches from high- 
waymen. 


Outstanding feature of Maxson's masterpiece is the ease 
with which one man can aim and fire the heavy guns like 
a boy with a wooden pistol. Gunner is protected by armor 
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Wasp Wagon Its Sting 


Maxson saw the need for such a gun mount late in 1941, 
while sitting on a log and chatting with some Army 
officers at Aberdeen Proving Ground. They were watch- 
ing antiaircraft men experiment with an aircraft turret. 
It didn’t work very well. 

To land a fatal uppercut during a clinch with a fast, 
low plane, a man on the ground obviously needed a heavy 
gun. He also needed a support that would permit him 
to direct its fire without exerting himself physically. 
Otherwise he could not concentrate on aiming. And even 
the best marksman would miss if the machinery for 
shifting his gun jerked it, or responded too slowly or 
too quickly to his touch. Obviously, too, this machinery 
should be portable, and its operator should be as well 
protected as possible from the attacking plane's fire. 

As a specialist in naval gunnery, Maxson was intrigued 
by this Army problem. After the last war he had done 
three years’ postgraduate work at Annapolis and re- 
mained in the uniform of a lieutenant until 1935. Then, 
with only $200 capital and only one piece of equipment, 
a jeweler’s lathe, he had gone into business for himself 
in New York. One of his first and most important in- 
ventions was a calculating machine to give navigators 
their position. Howard Hughes used it on his flight 
around the world. It worked and it was adopted by the 
Army. But before long someone else found a much 
cheaper way to get the same results, and Maxson’s pet 
product was no longer needed, 

Meanwhile, as a consulting engineer for the makers 
of Sperry gyroscopes and other intricate electrical and 
mechanical devices, “Tuba” Maxson recruited a staff 
of engineers, equipped an experimental laboratory, and 
enlarged his plant. Much of his concern's work was on 
fire-control apparatus. 

Consequently, when the Army ordered a pilot model 
of & multiple machine-gun mount from him, four days 
after Pearl Harbor, the Maxson organization was rarin' 
to go. The pilot model was produced in less than 60 days, 
even though some of its parts had to be invented. Tak- 
ing the bugs out took a little longer. Then Uncle Sam 
reckoned he could use about $100,000,000 worth of 
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A tiny gasoline engine drives a genera- 
tor to charge storage batteries. These 
supply power to a motor that moves guns 
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Turning these handles swings guns from 
side to side; tilting raises and lowers 
guns. To fire, the handles are squeezed 


Nazi counterpart of the Maxson mount is this 20- 
mm. "Flakvierling" on the railway armored car 
that Hitler gave 11 Duce, now used by U. S. troops 


From a canvas seat that swings like a swivel chair, the 
gunner sights with one eye and watches his tracer bul- 
lets with the other. Sight moves with trunnions or guns 
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Maxson mounts. The first model carried 
only two guns. But a four-gun mount was 
soon perfected and thousands of them have 
been produced. 

The half-tracks that carry Maxson mounts 
have been dubbed “wasp wagons.” Brig. 
Gen. G. M. Barnes, of the Ordnance De- 
partment, has commended the Maxson 
engineers for “material assistance in the 
furtherance of the national war effort.” 
And these mounts have made it possible 
for men on the ground to win duels with 
Hitler’s airmen in Italy. 

German antiaircraft gunners in Italy used 
a mount carrying four 20-millimeter guns 
but requiring a larger crew. Two men are 
needed to aim the guns—one to raise or 
lower them and another to swing them 
horizontally. Those gunners, furthermore, 
must stand outside the mount without the 
protection of armor. 

An American wasp wagon carries only 
one gunner, two cannoneers, a driver, and 
the squad leader. When in motion, the 
squad leader sits beside the driver and 
watches the sky ahead; the gunner rides 
backward and guards the rear, while the 
cannoneers face each other, one looking to 
the right and the other to the left. 

If a plane is sighted, the cannoneers 
spring to the sides of the gun mount. Each 
of them is responsible for keeping two 
machine guns fed with ammunition and 
responsive to the trigger switches. The 


Squad leader stands behind them and studies 


the approaching plane, to determine whether 
it is friendly or hostile, while the guns are 
being readied. 

The gunner sits comfortably in an ad- 
justable canvas seat which he can whirl 
around like а swivel chair. There are two 
machine guns on each side of him and 
shields in front that 
revolve with him. 

He sees his ap- 
proaching target 
through a glass plate, 
onto which a dot and 
two circles are pro- 
jected from a little 
lamphouse and lens 
over his head. The 
dot shows him when 
he has his four guns 
trained on the target. 
The size of the plane's 
image within the cir- 
cles on the glass en- 
ables him to estimate 
its distance, and he 
calculates its speed as 
he follows it across 
the sky. 

The guns follow 
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There's not much chance of a hit-and-run Axis 
hedge-hopper catching the wasp-wagon crew 
napping while on the road. In the cab, the 
squad leader and driver watch the sky ahead. 
The two cannoneers, facing each other in the 
truck, cover the flanks; the gunner, seated at 
his guns and ready for action, guards the rear 


every movement of his hands. If he swings 
the two pistol-like handles which he grips 
to the left or right, he changes a set of 
pulleys connected by a V-belt, and the motor 
in the base below him turns him and the 
guns. If he tilts the handles, he changes an- 
other set of pulleys linked the same way, 
and the motor elevates or lowers the guns. 
Portable power for the motor is provided by 
storage batteries and a little gasoline-pow- 
ered generator. 

The gunner can swing his guns 60 de- 
grees a second, either horizontally or verti- 
cally. He can do a complete about-face, and 
point his weapons straight up or 10 degrees 
below the horizon. When the guns are 
pointed down, the armored sides of the truck 
are dropped. When the guns are swung 
around so as to bring the driver’s place into 
the line of fire, a safety device prevents 
them from firing. 

The squad leader signals for action as 
soon as he is sure the plane sighted is hostile. 
Then, as the airman comes into range, the 
gunner tightens his grip on the handles 
and the guns spurt death like four jets of 
water. Their effective range is 1,200 yards, 
and a plane can be followed down to within 
150 yards. Each barrel can fire from 450 
to 750 rounds a minute. Every sixth bullet 
usually is a tracer for the gunner’s guidance. 
By sighting with one eye and keeping the 
other eye open, he can see exactly how he 
is doing. 

Meanwhile, the squad leader watches for 
other attackers. When he spots a new 
target, the four guns can be swung on it 
almost instantly. 

The engineering firm that Maxson started 
from scratch only nine years ago now em- 
ploys about 1,500 people. Its sales last year 
exceeded $10,000,000, and sales of products 
designed by the Max- 
son Corporation but 
produced elsewhere 
totaled more than 
$50,000,000. 

A four-gun Maxson 
machine-gun mount 
costs about $2,500. 
Only a few of its parts 
are made now by the 
Maxson Corporation. 
Most of the manu- 
facturing has been 
done by Landers, 
Frary & Clark in 
Connecticut and the 
Kimberly-Clark Сог- 
poration in Wisconsin, 
in plants built origi- 
nally for making pa- 
per, refrigerators, and 
other products. 
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WAR IN TOYLAND. German raiders who 
venture to make a landing on the Kentish 
coast of England will get a warm reception 
from this miniature armored train. Behind 
a puffing pint-size locomotive it patrols the 
narrow-gauge line of the Romney, Hythe 


"BANJO CASES" of cloth fitted with slide 
fasteners are employed to protect the sur- 
faces of airplane master connecting rods 
while they are being moved about in the 
Chicago plant of the Studebaker Corpora- 
tion. Celia Imbier, а plant inspector, is 


shown with one of the “banjos” on her knee. 
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and Dymchurch railroad, which in peace- 
time carried bank-holiday pleasure-seekers 
to coast resorts for a bit of sea air. Crouch- 
ing in the tiny armored cars, British 


Tommies man machine guns, eager to pot 
any Jerry wot shows 'is bloomin' fyce. 


1,000 REVOLUTIONS A SECOND is the 
amazing speed of this small electric motor 
designed by Robert M. Baker, of Westing- 
house, for grinding hard-to-get-at surfaces 
of tank and plane engines. Connected di- 
rectly to the grinder, the motor produces the 
high speeds necessary for the smooth and 
effortless cutting required in precision work 
involving tolerances of a few millionths of 
an inch. At its outside edge, the revolving 
part travels more than 300 m.p.h. 
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A half-size rough model il- 
lustrates the principle on 
which the collapsible as- 
sault boat is built. The 
hinged front, sides, and 
stern fold flat on the bot- 
tom, as shown below, for 
transportation in about a 
sixth of the space taken by 
a regular boat. The bow can m» 
be lowered to form a ramp | 

for landing men on a beach | 


=" 
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Full-size "та 24 feet long апа 10 feet wide, will 
be driven by one or two outboard motors. Unfolding of 
a boat takes about three minutes and requires no " bolt- 
ing. The sides and bottom are made of marine plywood 


COLLAPSIBLE ASSAULT BOATS which fold 
flat for transportation on shipboard are be- 
ing built by the Travelodge Corporation, of 
Lynchburg, Va., peacetime makers of pre- 
fabricated buildings. Continuous hinges 
along front, sides, and back enable these 
parts to lie flat on the bottom, so that about 
six of the collapsed boats can be carried in 
the space that would be required for one or- 
dinary boat of similar capacity. Sides and 
bottom are single pieces of marine plywood 
nailed and glued to studs; the bottom forms 
an air pocket which gives added buoyancy 
for heavy loads. At the scene of a landing, 
some three minutes are required to trans- 
form one of the flat packages into a boat 
ready to be driven ashore by one or two out- 
board motors. No bolting is necessary. The 
makers point out that an invasion transport 
could carry enough of these collapsible 
boats to send all its troops ashore in one 
trip, thus avoiding shuttling. 


ERROR of Axis armor and motorized equip- 
ment, the Bell Airacobra is а plane that grew 
around a 37-millimeter cannon. Its 1,150-horse- 
power Allison liquid-cooled engine rides behind the 
pilot, with its shaft running between his legs to a 
gear box in the nose. Jo Kotula's brush has caught 
the P-39 in a mission to strafe a truck convoy. 


next montu: CONSOLIDATED PB2Y CORONADO 
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QUICK TAKE-OFFS can be made even by 
heavy bombers after a short run on aircraft 
carriers equipped with this new launching 
device, according to Franklin W. Durgin, 
Washington, D. C., inventor. Increased lift 
to get the planes up quickly is provided by 
“amplifying” the breeze created by the 
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ROCKET BOMB. To send an AN 


aerial bomb downward at high, 
armor-piercing velocity, W. F. 
Rouse, of Havelock, Iowa, pro- 
poses a series of rocket jets in 
the tail. A safety igniter, op- 
erated by a propeller, sets the 
rockets off after the missile has 
fallen clear of the plane. This 
is the first American-designed 
weapon of its type, although 
“upside - down” rockets some- 
thing like it were reported in 
use by the Germans some time ago. 
tively low terminal velocity of bombs that 
rely on gravity alone not only makes them 
ineffective for penetration of modern armor 
or the thick concrete walls of forts, but also 
makes them harder to aim accurately, the 
inventor explains. Rocket propulsion gives 
the bomb a positive direction and decreases 
the effect of varying wind velocities on aim. 


The rela- 
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DIRECTION OF SHIP'S COURSE 


TM 


DIRECTION OF 
PLANE TAKE-OFF 


ships motion between paired airfoils that 
act like the familiar Venturi tube. The 
structures sink flush with the deck when 
not in use. The invention is designed to 
make possible the use of shorter vessels, 
which would be harder for enemy bombs and 


torpedoes to hit. 


THREADED PLUG - 
IS UNSCREWED BY ACTION 
OF AIR UPON PROPELLER 
BLADES AS BOMB FALLS 
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ROCKET CHARGE WHICH 15 
IGNITED BY DETONATING 
MECHANISM AFTER PLUG _ 
HAS BEEN DETACHED - 


WING-STIFFENING BEAMS made of curved 
armor metal do triple duty in а new construc- 
tion plan devised by Robert J. Woods for Bell 
Aircraft Corporation. In addition to provid- 
ing the strength necessary in a metal plane, 
they form the walls of an integral fuel tank 
and also give protection to crew members and 


vital plane parts. 


PROJECTILE AND SHANK 


PERCUSSION CAP 


SLEEVE, CAUGHT IN WALL OF 
TANK, PROVIDES OPENING 
THROUGH WHICH FUEL LEAKS 


A PERISCOPE FOR TANKS has been invented by an 
Army officer, Lt. Col. David J. Crawford, to over- 
come one of the greatest handicaps faced by tank 
commanders—the near blindness caused by the nar- 
rowness of the sight slits in a tank’s armor. The 
officer using the periscope sits with his face six inches 
from it, using both eyes to see a section of terrain 
nearly as wide as an outside view. When he sees a 


target, he closes his left eye and sights 
through an aiming telescope, which is 
part of the apparatus. Gun and peri- 
scope are rotated simultaneously until 
. the target appears in the reticule of 
the telescope, when the gun is fired. 
The exposed mirror of the telescope 
is easily replaced if shattered. 
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OF FUEL TANK 


“BULLETPROOF” gasoline tanks would be 
shot full of holes by two-piece projectiles pro- 
posed by A. J. De Camp of Molina, Colo. The 
new bullet’s loose tubular jacket sticks in 
the rubber lining of a self-sealing tank, keep- 
ing the hole open. 
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STIFFENING BEAMS, MADE 
OF ARMOR METAL, ARE 
CURVED TO FORM WALLS 


Ds кешу AC aT. ‚к a ae m4 
Built outside cities, these igloo-style 
homes would give slum dwellers low-cost 
and efficient housing. Оп the opposite 
page is the designer's conception of how 
such a surburban street might look. The 
windows, doors, and connecting hallways 
may be located wherever owner wishes 


Would you Live 


NINDS 


These heavily insulated steel 
shells are a new approach to 
the housing problem. Low in 
cost and portable, they give 
a wide flexibility of layout. 


By 
FRANK ROWSOME, Jr. 


«« /OU can’t make an electric light just 

by perfecting à wax candle." So says 
Martin Wagner, Harvard professor and 
internationally known architect, in explain- 
ing how he conceived the unique igloolike 
houses shown on these pages. 

Most modern prefabricated houses, 
Wagner asserts, are at the same stage of 
development that automobiles had reached 
when their builders were trying to make 
them look like buggies. In his opinion, a 
steel, plywood, and plastic house that is 


produced in a factory should not merely 
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imitate wooden, carpenter-built houses. In- 
stead, it should make full use, in-form as 
well as construction, of new materials. and 
new techniques. | 

In his design every room is a house in 
itself; connected with another room by a 
short hall. Each 13-sided unit is made of 
steel-sheathed plywood, liberally insulated 
with glass wool. Because a structure of 
conoidal shape is from an engineering. view- 
point already in a "state of collapse," the 
house is practically proof against hurricane 
and earthquake. Built into the apex of each 
room is electrical heating апа ventilating 
equipment, permitting individual control in 
every unit. While in an ordinary house 
some 15 or 20 tons of building ‘material 
have to be heated or cooled for each room, 
it’s necessary to heat or cool only three 
tons for one of the igloo units. 


As visualized by the architect, a young. 


couple might begin with a single basic 
unit which under mass production could be 
delivered and assembled, complete with 
shower and bathroom cubicles, for an esti- 


"mated $670. As they could afford it, regular 


bedroom, kitchen, bathroom, and study 
units could be added. Later on, if the 
family decreased in size, unneeded rooms 
could be sold. For moving, disassembly of 
a unit would require only eight hours. 
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REAR WHEELS 
TURN ROLLERS 
GEARED TO 
PROPELLER 


FRONT PLATFORM 


A SELF-SERVICE FERRY that an autoist 
can operate without getting out from be- 
hind the wheel of his car is suggested by 
Dmitri Kaloshin, of San Francisco. A 
gangplank at the stern swings down to 
allow the car to come aboard, where it 


moves into position so that its rear wheels 


rest on rollers through which power is 
transmitted to the propeller. The front 
wheels lock in the recesses of a turntable 
connected to the rudder, so that the boat 
can be steered from the wheel of the car. 


ADJUSTABLE BRACKETS that can 
accommodate window-shade rollers of 
varying dimensions have been devised 
by Joseph J. Burgess, of Brooklyn, 
N. Y. As illustrated, the roller holder 
extends from a vertical bar fitted with 
thumb screws that slide in horizontal 
slots. Once the bar of each bracket 
has been adjusted for a given roller, 
it can be firmly secured in that posi- 
tion by tightening the thumb screws. 
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Ihe inventors 


A GRID that is easily attached 
to or removed from a frying 
pan has been designed as a tem- 
porary shelf on which bacon and 
similar foods can be kept warm 
while being drained of their 
grease. Developed by W. P. 
Shepherd, Pasadena, Calif., the 

flexible wire grid fits pans 


MECHANICAL TREE FELLER. A tractor- 
mounted, Diesel-driven machine has been 
developed by a city - dweller — Zygmunt 
Pehel, of New York City—to do much of 
the work that formerly could be done only 
by lumberjacks. A circular saw project- 
ing from the tractor can be adjusted to 
cut a tree at a variable height from the 


CIRCULAR SAW 


BIKE FOR TWO. One an- 
swer to the transportation 
problem is this “rumble 
seat” consisting of a sad- 
dle, a pair of foot rests, 
and a dummy set of handle 
bars—all mounted on a 
frame that is supported 
by the rear- wheel hub. 
Designer is L. J. Belanger, 
of Graniteville, Vt. 


ground. After the tree has fallen, the saw 
can be turned at а right angle to cut off 
large limbs or to saw the tree into short 
logs. At this point, the geared derrick- 
like boom, which is operated by pistons 
extending from pneumatic or hydraulic 
cylinders at the rear of the tractor, may be 
used to carry and load the lumber. 
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Officially credited with eight enemy planes during about aerial excitement, , . . But a hair-raising half 
the early Guadalcanal fighting, Lt. Jack Conger of hour over the Solomons added a whole bevy of 
the flying Marines thought he knew something new thrills to his collection. Here's the story: 


| E + = —À A — p 


3 Jack slapped a burst into one of the surprised “We were headed for each other, firing like all 
| strafers, then wheeled and downed another just hell,” Jack tells it, "when I ran out oí am- 
| off the beach. Suddenly a third Zero joined the party! munition! I kept right on going, though!" ... 
As he shot the СО, to his Mae West. Being a bit partial, the crash-boat crew fished Conger out 
another canopy loomed over him and 9 first, then went after the Jap. The son of Nippon ducked 


| a Jap hit the drink not 20 yards away! and dodged until Jack snagged the boat hook into his life belt. 


Returning to Henderson with a pal! 


1 Conger took oíf from Henderson Field with a welcoming 2 : aa бы е 
who was out of calling cards, he её 


committee to greet a visiting Jap flotilla. The odds were 


typically Marine: four tiny Wildcats vs. three big destroyers! saw a flock of Zeros hazing ground crews. . 


5 "I figured I might be able to nose up as he went over me and chew ' As the Zero hit the water in | 
V off his tail. I must have been kinda excited, for I pulled up too fast. two pieces, Jack kissed the t: 
The prop nipped Nippie about five feet in front of his tail... WHAMMO!" wrecked Wildcat goodbye.... . 


9 When Conger pulled him aboard, the Nip 10 “I dropped both hook and Nip," Jack says. They finally * 
shoved a pistol into the Marine's face # knocked the Jap over the head and dragged him into the 1ı 
and pulled the trigger. The qun missed fire! boat again. Ashore, Conger went to the field and turned in! ! 
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isease 


TRAPPED in a harness 

that keeps it from am- 
bling away, a laboratory duck 
becomes a subject for war- 
fare against malaria, under 
the direction of Dr. Morton 
Kahn at the Cornell Uni- 
versity Medical School, New 
York City. For two hours 
the fowl patiently submits to 
bites of malaria-infected mos- 
quitoes placed with it in a 
Screen cage. If it contracts 
the malady, observers keep 
complete charts of its daily 
progress and relapses. Simi- 
lar in nature to human ma- 
laria, but incapable of being 
transmitted to man, bird ma- 
laria provides a safe and en- 
lightening means for studying 
the life history of the parasite. 


SCREENED IN with the malarial 
mosquitoes that will bite it, the 
duck still doesn't seem to mind. The 
insects can be seen as black dots. 
A circular panel permits access to 
the cage’ when the knots are untied 
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Y PRACTICING with a 37-mm. gun 

mounted on a “wobble plate" that 
can be made to rear and buck like a rodeo 
bronco, students at the Army's Tank 
Gunnery School at Fort Knox, Ky., soon 
learn the trick of hitting a moving target 
1,000 yards away while boüncing around 
inside & rough-riding tank. Mounted in 
the school's indoor range and operated by 
two men — one loading, the other aim- 
ing and firing —the big gun actually 
fires only .22 caliber, bullets, which pass 
through the center of the dummy shell 
the loader rams into the breech. At the 
other end of the range, only 1,000 inches 
away, are the targets—models of men 
and tanks scaled down to appear 1,000 
yards distant and moving at an apparent 
speed of 20 miles an hour. Operated 
electrically, the wobble plate is made to 
pitch and roll in simulation of а tank 
roling over rough terrain at about 20 
miles an hour, After only three days’ 
training, students are said to be able to 
Score an average of three hits out of 
every five shots. 


Photographs by ROBERT F. SMITH 


AMMUNITION consists of .22 caliber 
bullets that are shot through the center of the 
dummy 37-mm. shell rammed into the breach 


AIMING and loading is done exactly as if 
the two-man crew were handling regulation 
ammunition and trying to pot real Axis armor 


PITCHING AND TOSSING like a canoe in a 33 д 
sea, this "wobble plate" at the Fort Knox Tank Gunnery · » 
School gives student gun crews the ride of their lives 
as they aim and load a 37-mm. gun, and then try to hit 
small moving targets at the other end of a 1,000-inch 
indoor range. Driyen by an electric motor, the wobble 
plate reproduces all the jolts and jounces of a tank be- 
ing driven full tilt over the net: type of terrain 


„тте o а 


TARGETS. Looking like those found in a Coney Island 
shooting gallery, the targets are small models of men 
and tanks scaled down to appear 1,000 yards away, and | 
made to move at an apparent speed of 20 miles an hour 
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IT’S A SMALL WORLD to 
modern bombers, and you 
ean follow their Mehts more 
readily on a sphere than on 
à flat map, A pedestal will 
(transform any good -sized 
globe into a hüuridsoine: ас 
cessory for the library or 
study. This one, designed 
in the Duncan Phyfe man 
ner, is made of mahoganv 
The column ts a lathe turn 
ing, and moldings on other 
partis can be made with cut 
ters mounted in a drill 
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VULTEE VALIANT isa swift, rugged two- istics of today's hottest planes into the 
place basic trainer widely used by both ship. Powered by a 450-hp. motor, the 
Army and Navy for training combat pilots. Valiant has a top speed of 182 m.p.h. and a 
These women workers at Vultee Field, 21,000-foot ceiling. Vultee recently com- 
Calif., are building some of the character- pleted its 10,000th trainer. 


DRY YANKEE HUMOR is puzzling guards at 
a German base prison camp for Allied airmen, 
since American POW's there decided to adopt 
insignia to show their new status. The postcard 
below, sent by Capt. Robert H. Bishop, a bomber 
navigator now at the camp, brought the design 
at the right from the Walt Disney studios to 
Germany, via the Red Cross. 


Novel emblem designed for 
U. S. prisoners of war in 
Germany by Walt Disney 
shows live fighting spirit 
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ARMY'S STANDARD troop and cargo-carrying glider is the CG-4A, seen here taking off 
behind its nylon towrope. Fifteen men, or an equivalent load in equipment, ammunition, and 
supplies, can ride it to a landing behind the enemy's lines. With its 84-foot wing span and | 
48-foot length, the CG-4A is not a simple craft to build, as the following photographs show | 


ILITARY gliders owe much of their 

tactical value to the fact that they 
are expendable (P. S. M., Feb. '44, p. 94). 
But this doesn't mean that they are slapped 
together carelessly. For efficient perform- 
ance, and for the safety of personnel, they 
must be built to the same high standards 
as our powered warplanes. 

Except for the absence of motors, a big 
troop and cargo-carrying glider such as the 
U. S. Army’s CG-4A is built much like an 
airplane. While it does not have to endure 
the stresses of powered flight, its light- 
weight structure must protect troops and 
supplies in crash landings. 

The photographs on these pages, made at 
the Astoria, ЇЧ. Y., plant of the General 
Aircraft Corporation, show various opera- 
tions in the building of the CG-4A. 
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JIGS speed assembly of parts. Here a surveyor's 
transit is being used to check the accuracy of one | | 
of the jigs at the General Aircraft Corporation plant SANDBLASTING prepares finished tramework 

for painting. The masked worker below is playing 

fine sand and compressed air on a tail section 
SIDE FRAMES for fuselages are formed by weld- 


ing dural tubes held in a revolving, counterbalanced 
| jig that gives workers quick, easy access to all parts 


i, 
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LANDINC GEAR parts are assembled by weld- 
ing members together into clusters. Arc-welding 
gives rugged strength needed for crash landings 


FABRIC i is n and tied to fuselage and wing 
sections with heavy thread. One worker pushes the 
long needle through, while another sends it back 


ғ, Ф. 


FAIRING STRIPS to cover p opening Б, 
wings and fuselage аге shaped and drilled over а 
wooden form which is laminated to prevent warping 
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THE WINDSHIELD takes shape in another jig as 
the sheets of transparent plastic are installed. The 
blunt nose can be raised for loading and unloading 


eo 


DOPING. Here two workers are covering stitches 
on a wing surface with tape and another is applying 
dope. Controlled temperature is necessary in doping 


TOWROPE is fitted with a telephone cable through 
which the glider pilot can talk with the skipper of 
the towing plane. Cords bind the cable to towrope 
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In 1912, Barnwell's 35-hp. Scout, with a speed of only 
90 m.p.h. set the pattern for modern plane efficiency 


Five years later his two-seater. Brisfit was outfighting 
the fastest German single-seater planes of World War | 


А midwing monoplane with retractable landing gear was 
conceived by the designer as far back as 20 years ago 


The Bristol Bulldog, of which Barnwell was a codesigner, 
became the RAF's standard single-seater fighter in 1930 
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WHY THE NAZIS 
Britains 
Bristol Beaufort 
Torpedo Plane 


HYDRAULIC FLUID TANK 
TWO .30 CAL. WING GUNS 


NAVIGATOR 5 TABLE е 


TWO .30 CAL. 
NOSE GUNS 


PITOT HEAD 5 


EXHAUST COLLECTOR RING — 
AND ANTI-GLOW SHROUD 


NAVIGATOR ALSO ACTS . 
AS GUNNER BOMBARDIER 
PILOTS COMPARTMENT d 


l4 CYL. SLEEVE-VALVE A.C. RADIAL ENGINE 


HORTLY after it was organized in 

1910, the Bristol Aeroplane Company 
engaged as its head designer the late 
Captain Frank Barnwell who, for the 
next 25 years, was the mainspring of a 
company that has turned out some òf 
the finest fighting planes Britain has 
ever put into the sky. Barnwell’s very 
first design—a tiny 35-hp. plane that 
compares favorably with modern planes 
of similar power—completely revolu- 
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WING GUNS 
LANDING LIGHTS 


CARB.AIR INTAKE SCOOP 


tionized the concept of airplane efficiency 
of that day. In 1917 he designed the Brisfit, 
a fast and highly maneuverable two-seater 
that is said to have been the best fighter in 
World War I and set an all-time record by 
remaining in the service of the RAF for 
nearly 10 years after the close of hostilities. 
In 1922, Barnwell brought out a plane that 


was 20 years ahead of its time—an experi- 
mental midwing monoplane with a com- 
pletely encowled radial engine and retract- 


"- —  . pOWER-OPERATED DORSAL 
TURRET — TWO .30 CAL. GUNS, 


р Ye... CONTAINER—ONE EA. SIDE 
| FIRST AID KIT MES 


NAVIGATION LIGHTS oS кс». 


-—t€— —— FUEL JETTISON PIPE 


7*— LANDING WHEELS RE - 
TRACT INTO ENGINE NACELLES 


| | ~ LORENZ BEAM BLIND 
"4 APPROACH POLE AERIAL 
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XR 
18 INCH TORPEDO. ONE ONLY CARRIED 


able landing gear. Thirteen years later he 
produced the Blenheim, the fastest two- 
engined bomber in the RAF and the proto- 
type for two other now famous ships: the 
Beaufort, Britain's standard land-based 
torpedo plane, and the Beaufighter, which, 
with its four cannon and six machine guns, 
is the world's most heavily armed fighter. 
Both planes have top speeds of over 300 
m.p.h. The Beaufort is being used in large 
numbers by Britain's Coastal Command. 
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ROLLING REFRIGERATORS that can fol- 
low on the heels of fast-advancing troops 
are being used by the Army to keep soldiers 
on far-flung fronts well supplied with fresh 
foods. Each of these tractor-trailer units 
has a five-ton capacity and carries a 21%- 
ton gas engine that is thermostatically con- 


FIVE-TON LOADS of perishable or frozen foods can be 
carried in each tractor-trailer, three of which can supply 
Enemy pilots are willing to sacri- 
fice two planes to blast one of these refrigerators 


an entire division. 


A PDC ГАТ? 
YANKEE INGENUITY GIVES 


TRIGGER-FINGERED mittens neat- 
ly solve the arctic soldier's problem 
of how to keep his hands warm and 
yet be able to use his index finger 
for pulling a gun's trigger. Made 
of poplin, which is more flexible 
than leather in cold weather, the 
trigger-finger sheath folds down 
on the back of the glove after the 
soldier has finished shooting and 
has withdrawn his finger to rein- 
sert it in the warmer cowhide- 
covered part of the mitten. 


trolled and capable of producing tempera- 
tures from 35 degrees F., for perishable 
foods, to 10 degrees for frozen foods. Insu- 
lation in the 140-cubic-foot trailer consists 
of а six-inch cork flooring and а six-inch 
layer of glass wool at the top and sides. 
After each trip, the unit is defrosted. 


COOLING UNIT is a 2!/2-ton gas engine that 
uses Freon to produce temperatures from 
35 to 10 degrees F. Under thermostatic con- 
trol, engine starts and stops automatically 


‘WALLS AND FLOOR of trailer are lined with 
pem wooden slats. Compartment on 
oor is for the storage of fragile articles 


iP 


CHILLING is done by means of cold-plate evaporators 
fixed to the ceiling on removable racks. Brine in 
evaporators aids in maintaining low temperatures 
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Finds a Better Way 


OUR SOLDIERS THE VERY BEST EQUIPMENT FOR EVERY JOB 


IN THE BAG now being issued by the Army is 
the answer to the soldier’s prayer for a duffel 
container that has sufficient capacity, is easy to 
carry, and offers adequate protection against rain 
and moisture. In addition to these features, the 
new kit provides a metal U whose arms can be 
slipped through the bag’s eyelets (shown below at 
left) and then fastened with a lock. Made of a 
camouflage-green duck, the bag has been specially 
treated to protect its contents ы. mildew and 
is capable of withstand- | | 
ing а lot of rough 
handling. One of the 
features for which 
soldiers are especially 
grateful is the attach- 
able web sling which а 
man can throw over his 
shoulder and thus com- 
fortably carry a heavy 
load. For a handle, the 
kit has a sewn sling. 


MANY LAYERS of light clothing, 
instead of only one or two of heavy 
woolens and furs, have been found 
to be the best way to keep our 
soldiers warm in the Arctic. The 
secret lies in the insulating air 
pockets formed between the layers. 
Starting with light woolen under- 
wear, a soldier dons light alpaca 
and covers that with GI poplin or 
herringbone twill. As the ther- 
mometer drops, he merely adds 
more under and outer clothing. 


A PACK BOARD of plywood helps soldiers to carry 
cumbersome equipment into areas where vehicles 
cannot penetrate. Cord is used to fasten loads to 
the board, which is fitted with adjustable shoulder 
straps. Canvas extending between the board’s curved 
edges cushions the load on a soldier’s back. Like the 
other items on these pages, this carrier was developed 
by the Army Quartermaster Board at Camp Lee, Va. 


WATERPROOF SACKS of thin rubberoid plastic are 
protecting the rifles of our soldiers when they have to 
splash ashore from landing barges. The sack fits 
loosely over a rifle and allows a soldier to pull the 
trigger if things suddenly get hot and he hasn’t time 
to remove the gun’s covering. 


When “the Lights Go on 


By 
ALDEN P. ARMAGNAC 


Photos by ROBERT F. SMITH 


radio power, that stay on when 
` they are turned off, and that kill 
germs in the home. Will future 
dwellings contain such scientific 
wonders? In experimental form, 
these and other appliances as re- 
markable have already been dem- 
onstrated by Samuel G. Hibben, 
director of applied lighting at the 
Westinghouse Lamp Division, 
Bloomfield, N. J. 

Just because fluorescent lamps 
commonly have a tubular shape is 
no reason for having to make them 
that way, he points out. He ex- 
hibits laboratory samples shaped 
like globes or dumbbells. Special 
glasses or ash trays filled with a 
metallic vapor also are made to 


[am lamps that light by 


Although usually seen in the form of tubes, fluorescent lamps glow from radio power. Besides 
may be manufactured in many shapes, and in a wide variety white and amber lamps for read- 


of colors. This dumbbell-shaped lamp being demonstrated 
by Samuel G. Hibben, a Westinghouse lighting expert, is 
made to glow with green, blue, and pink light by bombard- 
ing its luminescent coating with high-frequency radio energy 


ing, luminous spheres of any color 
will suit a homeowner's fancy for 
decoration. 


This portable diathermy instrument, of the A group of fluorescent lamps of modern designs and colors. 
type found in doctors! offices, is lighting Those standing in the background are being lit by current 
the unconnected lamps in the photograph at carried through conventional wiring. The smaller ones in 
the right. More powerful instruments are em- the foreground, however, are being lit by radio power ema- 
ployed to light lamps that are far removed nating from the pads of the diathermy instrument at left 
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Again" After the War, They Will Be Lit by the Magic of Radio 


Wiring? That little matter may be 
ignored, as far as external appearance 
goes. By way of trial Hibben sus- 
pended a small diathermy machine, 
which radiates ultrashort radio waves, 
from the ceiling of his cellar. When 
he filled а fruit bowl on his dining-room 
table with fluorescent globes, they lit 
up to make a rainbow-hued centerpiece. · 
Permanently installed in walls and 
floors, similar radio equipment could 
obviate need for certain special light 
fixtures and outlets, permitting port- 
able lamps to be moved about wherever 
wanted. 

Midget versions of bactericidal lamps 
used in hospitals, which kill germs with 
ultraviolet rays, could serve а variety 
of household purposes. One tiny model 
would keep baby's bottles germ-free. 
Also applicable in preserving, it would 
offer assurance against spoiled batches. Midget versions of the germ-killing ultraviolet lamps usec 
A. "shoe-tree" lamp of similar type iS {п hospitals will fill such household needs as sterilizing baby’ 
said to keep shoes free from the organ- milk bottles and the jars in which foods are preserved. A nev 
isms of athlete's foot. "shoe-tree" germicidal lamp, seen in use at the left, is saic 

Certain minerals become brilliantly to keep footwear free of organisms that cause "athlete's foot" 
luminous under black light—ultraviolet | 
rays from a lamp screened to shut off vis- Dec., '39, p. 104). For home decoration, the 
ible radiance—and night prospectors apply minerals may be pulverized and made into 
the fact to search for desirable ores (P.S.M., enamel for walls, which glow in handsome 
hues when illuminated by 
concealed black-light lamps. 


Looking like a modern sorcerer, Hibben examines two lamps of 


the type that may light our homes of tomorrow. Both lamps are An amusing bit of show- 
being illuminated by radio power, whose source in the floor manship demonstrates the 
and walls of a room permits the lamps to be moved without con- "lamp that won't go out." 
cern for a trailing electric cord over which people may trip While Hibben discusses other 


laboratory developments, he | 
keeps an innocent-looking 
little bulb burning in a stand- 
ard screw socket. At length, 
he calls attention to it, and 
takes out the bulb. To the 
‘observer’s astonishment, it 
continues to glow as it lies 

/^ in the palm of his hand. Its 
secret is a phosphorescent 
coating, which gives off light 
for several hours after being 
activated by the bulb-shaped 
vapor lamp. In one practical 
application suggested by the 
trick, lights of this design 
could mark fire exits of thea- 
ters and other public places, 
guiding occupants to safety 
if normal current failed. 
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PRISONER! Pvt. L. L. Lear, one of the South African 
Medical Corps’ snake catchers, spots ‘а deadly puff adder 
and, at right, has it in the bag. Its venom will save lives 


Army Snake Hunters 
SOUTH AFRICAN SOLDIERS SNARE 
POISONOUS REPTILES FOR VENOM 


DDEST army group among Allied forces, a 
| South African Medical Corps detachment 
catches venomous snakes and extracts their poi- 
son for snakebite serum. Two of South Africa's 
deadliest reptiles are most sought, the puff adder 
for its virulent blood poison and the yellow cobra, 
which produces a nerve poison. Twice a month 
the snakes, carefully tended on a "farm" after 
capture, are “milked” of their venom by mas- 
saging the tops of their heads while the fangs are 
held over the edge of a glass. The thin, clear 
liquid is dried and sent to the South African Medi- 
cal Institute. There selected horses are injected 
with successively larger doses of the two venoms 
to make a serum which is saving soldiers' lives on 
fronts all over the word. The three men insist 
that if you are gentle, snakes are easy and safe 
to handle. 


` “MILKING.” A head massage 
. persuades an adder to eject its 
poison into a glass. Dried venom 
from 70 puff adders (right) or 45 
cobras (left) would fill a cigarette 


THREE MEN comprise the South 
African anti-snakebite corps—left 
to right: Private Lear, Corp. F. 
Walsey (in charge), and Corp. 
M. J. Clemence. The snakes are a 
black mamba (left) and a python 
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At the boHom of a clear Florida 
lake, a Navy motion-picture 
cameraman films a diver at work 


Diver Stars in Navy Film 


TO TRAIN student divers in the 

tricks of their hazardous trade, a 
Navy motion-picture photographer re- 
cently took his camera to the bottom 
of the lake at Silver Springs, Fla., 
and photographed an expert diver as 
he went through a routine of proper 
diving techniques. “Shooting” was in 
the best Hollywood style, with a script 
girl and production crew splashing 
around on the surface in bathing suits. 
When working below, the director and 
cameraman used small diving masks. 


OFFICIAL U. S. NAVY PHOTOGRAPHS 


Wearing a diving mask and kicking 
his feet to stay in position, the 
cameraman grinds away as the diver 
demonstrates the best techniques 
of underwater work. Film was made 
for the training of student divers 


Enter the hero—from the end of 
a ladder. These unusual pictures 
were shot by cameramen of the Navy 
Photographic Science · Laboratory 


DANCING down a 45-foot plaster mountain 
in a scene for a forthcoming movie, Rita Hay- 
worth posed a problem for Columbia Pictures 
cameramen. "They solved it by using a 26-foot 
camera boom rolling on a 150-foot track, which 
made it easy to shift quickly from long shots 
to close-ups. 


LANC'S LIFEBOAT is the radio-equipped rubber 
dinghy below, which is automatically released and 
inflated if the big British Lancaster bomber gets 
ditched in the Channel. Each flyer wears a whistle 
to help the others find him in the water at night. 
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LIBERATION is promised the enslaved 
peoples of Europe in the design of a 
shoulder patch adopted for personnel of 
U. S Army Headquarters, European 
Theater of Operations. А “V” of thun- 
derbolts shatters a chain in the oval 
badge, which is about three inches long 
and two inches wide. 
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Eighteen tires on this trailer-tractor combination bear the weight of 50 tons of coal, mined from оп 
open pit in southern Indiana. A shovel bringing up six tons at each scoop was used to fill the body 


SUPER-TRUCKS that carry raw materials 
away from mines and quarries have proved 
superior to rail cars, especially on short 
hauls. Climbing steep grades and requiring 
no track extension to keep up with forward- 
moving shovels, such many-tired giants 
transported 300,000,000 tons of coal and 
metallic ore in 1943. Report on the opera- 


tion of a single 30-ton truck tells the story: py - С ЕК на amm m unum eu A me 
In a three-shift, 24-hour day it can carry —i . x. lh Loo [x 


3,000 tons. Fleets of these Mack-Interna- 
tional trucks working with Diesel and elec- 
tric shovels can open new mines within a 
few days. At open-pit mines they are un- Total haul of this Mack tractor is 80 tons—each set of 
equalled, the makers say. three side-dumping skip bodies holding 40 tons of stone 


SHOCK FROM IMMERSION is greatly reduced when 
flyers downed in icy waters wear waterproof overalls. 
Exposure suits like the one seen at left, developed for 
U. S. and Canadian air-sea forces, will keep men warm 
for hours after they climb from the sea onto life rafts. 


GRENADE NO. 69 gives the enemy 
no time to escape or to hurl it back. 
A concussion weapon, which explodes 
immediately upon landing, it is made 
in seven parts of Durez plastic, and 
was developed by Joseph Stokes Rub- 
ber Co., Ltd., of Canada. Use of 
plastic makes the grenade resistant 
to weather, water, and mud. 
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One Tanker Must Get Through! 


l,000-PLANE RAID 


ғи Фанис FUEE TANKS 


KEEP IHE NEQDPWENEN EES FHI TINE 
HOW SHIPYARDS TURN OUT THE VESSELS THAT FEED OUR AIR ARMADAS 


By JACK O'BRINE 


| ITH men and steel and imagination, 
U. S. shipbuilders fight to overcome 
our No. 1 war handicap—two wide oceans 
to eross. They've already given us a mer- 
chant fleet nearly three times its prewar 
size. But that's not big enough. They must 
build faster and faster, lest front lines over- 
seas falter and fail for want of food, fuel, 
and reinforcements. 

In the surging drama of our shipbuilding 
program, all vessels assume importance. 
Each one has her role in literally carrying 
the battle to the Axis. Every new ship, from 
the great gray troop carrier to the lowliest 
seagoing craft, adds to our combat strength. 
We dare not underestimate the contribution 
of a single one. But a thick slice of glory 
must go to the tanker—that world-girdling 
fuel packer— without which our thunder- 


Photographs by WILLIAM W. MORRIS 
Drawings by STEWART ROUSE 


ing air armadas would sputter and die. 

When our Flying Fortresses and Liber- 
ators zoom off on one of their devastating 
1,000-plane raids on the Reich, they lug 
enough gasoline to keep the average Amer- 
ican motor car running for 1,000 years. 
Each plane has to carry around 3,000 gal- 
lons to get to the target and back to Britain. 
But—you've guessed it! Some unsung tank- 
er has braved an Atlantic crossing to supply 
that fuel. And one big raid uses up half its 
entire load. 

With an air force of tens of thousands of 
fighters, in addition to giant bombers, de- 
livery of fuel to keep 'em flying moves to 
the front rank of war problems. Add to 
that the healthy thirst of an even greater 
number of motor vehicles in our mechanized 
columns, which also must strike at the 
enemy from foreign soil, and you begin to 
realize why the U. S. Maritime Commission 
and our War Shipping Administration place 
such warm bless- (Continued on page 118) 
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4 This steel inner bottom, whose vertical sec- 

tions have taken their shapes from the tem- 
plates shown in the background of photograph 
No. 3, has been put together in a pre-assembly 
yard near the ways. While tankers look alike, each 
is built Фо carry a certain cargo on given routes 


1 The first step in building the hull is to make 

a model scaled one-quarter inch to the foot. De- 
pending on hull's shape, a draftsman decides how 
plating is to be done, then numbers and letters 
each plate on the model so that men in the yards 
will know at a glance just where each piece goes 


5 Another and tougher job of building a wooden 

template is the laying out of a mockup for a curved 
steel template on which a hot plate can be laid and 
pounded into shape (as shown at the right). This 31- 
foot wooden frame has been built as a pattern for a 
curved plate that will be used at the stern of a ship 


8 Following the lines marked in soapstone, the 

"burner" cuts and bevels the plates by means 
of automatic oxyacetylene torches that are pro- 
pelled along tracks by tiny electric motors. The 
use of these automatic torches enables a burner 
to supervise three cutting jobs at the same time 


Drilling rivet holes calls for dexterous hands and 
keen eyesight. Shif*ing the plate back and forth, 
and left and right, by means of two levers, this work- 
er quickly positions the plate so that drill will come 
down precisely on each spot indicated by the markers. 
One slight miss, and the plate will have to be scrapped 
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y. Following the lines on the model, workers in this 

600-foot room lay out actual-size wooden templates 
which, like parts of a pattern for a woman's dress, 
serve as guides in chalking up steel plate for the 
cutter. When finally cut, the plate is marked with 
the same number and letter it was given on the model 


6 An eight-ton weight box, with a great oaken beam 

for a hammer, is used to pound the furnaced plate. 
Striking at an angle, the beam slides along the plate 
with each blew. As it burns, it shapes itself to the 
curvature of the template. To protect themselves from 
the intense heat, workers must wear suits of asbestos 
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3 The finished templates in the background will 

be used to mark up plates for the forward in- 
ner bottom of the ship. Those in the foreground 
will serve to mark plates nearer the bow. These 
templates are made of light and pliable pieces 
of pine that are held together by means of brads 


Laying out a plate from a wooden template 
includes marking up the plate for rivet holes, 
which is done with hammer and punch. Cutting 
lines are indicated in soapstone, and instruc- 
tions аге written on for the fabricating shop, 
in the event plate hos to be heated ond shaped 
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ings on every new tanker that is launched. 

It was on a blustering, rain-drenched day 
that a writer and photographer of POPULAR 
SCIENCE MONTHLY received admission to 
the Bethlehem Steel Company's Sparrows 
Point shipyard. Cold wind whistled through 
towering works surrounding tankers under 
construction on the waterfront near Balti- 
more, Md. Rain beat in our faces. It was a 
fine day to sit at home by the fire. But that 
thought didn't seem to occur to Manager 
Frank A. Hodge and his thousands of busy 
workers. Their chief concern, we learned, 
had nothing to do with meteorology. It cen- 
tered on their unfinished ships—ships des- 
tined to be completed on or before schedule 
--regardless. 

Sparrows Point, we learned, has been 
keeping shipbuilding schedules since 1889. 
It built craft used in our last two wars, 
and it’s well represented in this one. From 
its sloping ways on the sprawling Patapsco 
River has come as wide a variety of ships 
as you can imagine—sidewheel and packet 
steamers, coastal liners, tugs, colliers, tor- 
pedo boats, and tankers. Unlike yards build- 
ing the Liberty ships and other one-design 
craft, "the Point" turns out “tailor-made” 
ships— vessels of special design to fill the 
special needs of a nation whose battle fronts 
thrust onward across the seas. It's prepared 
to construct as many as six different types 
of ships at the same time. 

In building tankers, you have to have this 
kind of shipyard. For it's a fallacy to be- 
lieve that because most tankers look alike, 
they're from the same blueprint. One may 
have to be built for long hauls, another for 
coastal service. A third may be designed to 
carry airplane gas, while her sister will 
pack cargo of crude or light oil. Still others 
must vary in draft to solve the problems of 
depth in foreign ports. In terms of con- 
struction, that means installing power, 
pumping systems, armament, and other 
equipment that has been made to order. 

In making the 16,000-ton tankers that can 
haul as much as 6,750,000 gallons of high- 
octane gasoline on one trip across the At- 
lantic or Pacific, the shipyard works are 
necessarily of huge proportions. Scaffolding 
that lines the ways towers into the air. The 
tower cranes that stalk back and forth be- 
tween the slips have a leg spread of 30 feet, 
and from the revolving penthouse atop 
them, their derricks can peek into a twelfth- 
story window. They lift big preassembled 
sections and lower them gently into place on 
the growing ships. Sometimes, when a piece 
is too heavy for a single crane, two or three 
of them, working together like well-trained 
giants from Mars, will share the load. 

In striking contrast to the noisy ways is 
the cathedral-like quietness of the great 
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600-foot mold loft—on whose floor is laid a 
life-size diagram of the ship to be built. 
From this big diagram loftsmen make tem- 
plates for almost every piece that goes into 
the hull and frame of the vessel. The tem- 
plates, made of light wood, are as necessary 
to shipbuilding as patterns are to dress- 
making. But they're considerably more ex- 
pensive, costing as much as $100,000 for a 
ship of only 10,000 tons. 

Cut, marked, and numbered, the tem- 
plates go to the layout shed, where the steel 
plates are marked accordingly. Cutting and 
punching the rivet holes take place in the 
yard's fabricating shop, where the ship's 
frames, bulkheads, shell, and other metal 
parts are also made. Some of these can be 


THE HULL AND BULKHEADS 


FREIGHTER HULL CONSTRUCTION ~~. 
CARGO-LOADING . WATERTIGHT TRANSVERSE . | c 
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Drawings above and at the right show how trans- 
verse ribs strengthen a freighter's hull while 
lengthwise ribs buttress tanker's sides. Tanks 
in a freighter's bottom are often filled with 
water for ballast. Below, three cranes share 
the job of lowering a heavy plate into place 
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Even the old-timers get a kick out of laying To the stern end of the keel is attached the "shoe," 
the Кее! for a new ship. Here the No. | plate a troughlike plate in which will lie the propeller 
is being lowered into place at the bow. Rows shaft and rudder post. Note the many holes for riv- 
of plates—known as strakes—will be riveted ets, a great number of which are required because 
to either side of keel to form ship's bottom of the tremendous load the plate will have to carry 
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The construction of a tanker's bow is similar 
to that of its stern (diagramed at upper 
right). Transverse bulkheads (below) combine 
with longitudinal bulkheads to form tanker's 
compartments (right). By being corrugated, 
bulkheads are made both strenger and lighter 
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This view of а hull bottom near the stern shows 
how the plates are temporarily "laced," or hung 


on bolts. After the bolts are removed, the rivet 
holes are beveled from the outside, red-hot riv- 
ets are slammed into the holes from inside the 
hull, and their protruding ends are countersunk 


CRANES HAVE THE BIG JOB 
OF ASSEMBLING THE PARTS 


Only part of the seemingly endless stream of ma- 
terials that flows into each ship is shown in the 
photograph at right. Gliding up and down on either 
side of this sprawling mass are gigantic cranes 
whose beams continually swoop down, snatch up a 
piece weighing anywhere from a few pounds to 50 
tons, swing it over the ways, and drop it precisely 
into the right place on the ship. If a piece is 
too heavy for one crane, another will glide into 
position, and together they will drop the part 
smack on the line that shows where it is to go. 
The secret of these cranes’ accuracy is the hand 
signals the ground men send up to the operator 65 
feet above. Note worker signaling at lower right 
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` FASTENING SHELL PLATES 


Flattening the rivet ends into the beveled depres- 
sions of the holes is done with a pneumatic ham- 
mer. In figuring the amount of work done by a 
riveter, who is paid at a piece rate, checkers mark 
each completed rivet with white paint. Like weld- 
ing, riveting is a tough job that is highly paid 
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formed cold; others, emerging hot from 
near-by furnaces, are hammered into 
shape; some, which have to be bent, are 
twisted and held down with strong metal 
"dogs" on the flanger's slab—a large steel 
platform having squares which are some- 
what similar to those on a waffle iron. 
Construction time on the ways for tank- 
ers of 16,000 tons has been cut down from 
415 months to 67 days, an East Coast 
record which Sparrows Point shipyard 
has recently set. This has been made 


THE RUDDER is made by welding plates laid on c 


i frame. Using an acetylene torch, the burner (farthest 
possible by new methods of handling steel fom the camera) smooths down any rough joints left 


with flame—burning and welding. Using by the fast-working welder. When completed, the rud- 
a flame, a steel man can work with metal дег will hang finlike from carrier inside ship's stern 
as a tailor Works with cloth. With modern 

torches and welding equipment, steel can : 

be taken apart and put together more | 

easily than wood. 

When a tanker is from 60 to 80 per- 
cent completed, she is launched. That’s 
the big day for the yard, but it doesn't 
mean that the craft is ready for service. 
Many things have to be done before she 
can carry her cargo on the high seas. 
She's towed from the launching ways to 
the near-by outfitting pier—or wet docks 
—for finishing. There engineers, outfit- 
ters, painters, and electricians give her 
life. By man's genius, she gets power to 
swim around the world, power to see with 
searchlight eyes and to hear and speak 
through radio. Then off she goes to join 
her sister tankers in supplying fuel to 
keep the Allied motors of war roaring on 
every battle front. 
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... AND ANOTHER TANKER 

IS READY FOR LAUNCHING 
In place of holding plates, which had to be burned salt,” the ship will be moving at about 18 m.p.h.— 
to release the ship, a trigger device is now being faster than she will ever move again—and men will 


used to free the greased sliding ways that carry be standing by with hoses ready to douse the 
the s mi into the water. By the time she "hits the — groundways should they ignite from the friction 
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Amazing visual instruments 
are predicted as a means of 
policing crowded airways іп 
the postwar aviation boom. 


Drawings by STEWART ROUSE 
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PILOT'S LOCATION INDICATOR 


Postwar pilot may have sectional maps mount- 
ed in a frame, with a light throwing a small 
silhouette of the plane as it moves across the 
exact region spread out on the map before him 


"Sx PLANES ABOVE | 


COLLISION - DANGER 


relative position of the planes 
near by. As planes vary alti- ОН 
tude with relation 
ment-carrying plane, the spots 
representing them on the dial 
change their color accordingly 


| No Trafic Jum in the Sky! 


reen Light for the Air 


Age 


ILL the postwar period see the sky 

filled with aircraft moving safely 
about their business without fear of colli- 
sion, traffic jams, and delayed landings? 
That is a problem of vital interest to the 
layman as well as to the aviation industry. 
It must be solved if our dreams of the com- 
ing air age are to be realized. 

To do this, engineers of America’s elec- 
trical and instrument companies have as- 
signed many of their staff experts to de- 
velop devices for flight and traffic control to 
bring order out of what otherwise will be 
chaos. With war-sponsored developments in 
radio three-dimensional indicators and visu- 
alizers, it is quite probable that future air 
navigation and traffic control will be almost 
wholly visual on the part of both pilots and 
ground traffic-control personnel. 

Up to 1930, airport traffic control con- 
sisted of a man on the runway with a red 
and a green flag; this was adequate, for 
traffic jams were few and far between. In 
that year the first radio-equipped control 
tower was built, and there were but an even 
dozen in the entire country three years later. 
Today, there are 35,000 miles of completely 
radio-beam and beacon-equipped airways in 
the United States alone. This system must 
be expanded to a global coverage and re- 
vised almost completely to handle the antici- 
pated air-line and private air travel of the 
future. Continued on page 208) 


VISUAL BEAM INDICATOR 
May indicate by a moving line the po- 
sition relative to the beam. Plane 
image, showing course, is fixed. Arrows 


INDICATOR point to four situations. Breaks in 
Such a device would indicate image show the location and mileage 
the direction, proximity, and 
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AIRPORT TRAFFIC INDICATOR 


A possible device whereby approaching planes are 
picked up by radio three-dimensional indicators ond 
shown on the walls of this control room. A plane 
coming within range of the beams would set up an 
impulse lighting a spot on the wall through myriad 
backlights. Incoming planes would be shown in red 
on painted beams by a signal growing stronger; out- 
going, in blue, by a diminishing signal. Off-beam 
planes show white. Wall markings give altitude, and 
floor markings show proximity of planes to airport 
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AIRWAYS POSITION 
INDICATOR 


This automatic position and altitude indi- 
cator may be a future safety device for 
those who travel by air. It would give the 
me airport control center a continuous picture 
of all airway traffic movements, both out- 
bound and incoming, until the planes were 
in range of the circular control room above 
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Adjoining the ship- 
yards are the machine 
shops in a cave cut for 
2,000 feet in the solid 
rock of a steep hillside. 
No Japanese bomb 
could penetrate the 
50-foot thickness of 
rock that separates 
the workers from the 
ground above. Through 
air raids, work has 
continued with the im- 
provised equipment 
plus Chinese efficiency 


Carpenters at the Mingsung Shipyards, 
Chungking, China. Workmen bring in- 
genuity and skill to bear on difficult 
problems of shipbuilding and recondi- 
Honing. Here they are shown using a 
primitive dril in preparing decking 
for one of the boats that are being 
made seaworthy after Jap strafing 


CHINA. (By Radio 


Decem the Japs have bombed and 
sent to the muddy bottom of 
China's Yangtze River are carry- 
ing war materials to blockaded 
Chungking again. Divers may have 
to go down 60 feet to salvage a 
boiler; an engine may be rebuilt 
with homemade parts; a wrecked 
ship may have to be sliced in two 
and lengthened— but when it is 
launched it steams away under its 
own power. 

That is the story of determina- 
tion and ingenuity you can see en- 
acted along the mile of water front 
that is the Mingsung Shipyard near 
Chungking. There on the sandy 
and rocky beach, a dozen vessels 
ranging from “wooden Liberties” 
to a converted passenger steamer 
are being readied to take part in 
China’s vital wartime and postwar 
river traffic. 

The Mingsung yard could not be 
confused with one of Henry Kai- 
ser’s plants, for it has its machine 
shops in a 2,000-foot dugout hacked 
into the solid rock of a steep hill- 
side. Fifty (C NUE | 
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In spite of Japs and highr 
water, ingenious Chineses 
shipwrights keep a fleett 
of vessels on the Yangtze 


After this Japanese-bombed wooden ship has Divers have had to go down 60 feet to salvage a boiler 
been reconditioned by Chinese workmen, it will from a bombed ship. This boiler, American built, was raised 
steam away from the shipyards for war service from the Yangtze, and awaits installation in a repaired vessel 


А damaged ship that is to be overhauled for additional wartime duty is pulled up the ways from the Yangtze 
River at the shipyard by the hand winches shown in foreground. By June, every vessel must be ready to float, 
for early that month the river rises as much as 90 feet, and an unseaworthy ship would founder in the shipyard 
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PLANE 
NEWS 


CLAIMED TO BE THE BEST all-around 
fighter plane in the world, the new P-51B 
version of the familiar North American 
Mustang sports a four-bladed propeller 
driven by a Packard-built Rolls-Royce 
Merlin engine. Addition of the wing tanks 
shown enables the P-51B to convoy heavy 


TO HOLD ENGINE COWLINGS 
of high-speed warplanes, a new fas- 
tener invented by Dr. E. L. Mack 
and perfected by the Aircraft Parts 
Development Corporation is manu- 
factured by the Elastic Stop Nut 
Corporation. The fastener, illus- 
trated and diagramed below, is a 
spring-lock device, light in weight 
but rugged in construction. The 
Army Air Forces have found that 
it meets specifications for use in 
any Army airplane. It has been 
similarly tested and passed by the 
Navy's Bureau of Aeronautics. Vi- 
bration-proof and quick-acting, it 
will have many postwar uses. 


bombers to target areas over 400 miles 
from home, fight, and return. Fuel from 
these tanks is used on the way out, saving 
standard fuel load for fighting and the re- 
turn trip. Tanks are dropped as combat 
area over target is reached. On shorter 
missions, bombs may replace these tanks. 
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HE IS BRIEFING PILOTS of fighter planes with a 
new multilevel table that shows line-up for a pro- 
jected mission. Tiny model planes are arranged on 


G. J. Burris, of Canton, Ohio, military intelli- 


NIIS the glass plates, separated to represent graphi- 
Dod et : cally the different altitudes at which the bombers 
Sy eet 71 | and fighters will fly and the formations they will 
cA i ; í -— фы assume on their approach to the target area. Capt. 


gence officer of a new P-51B fighter squadron in 
England, is shown demonstrating the table. 
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AN "IMPACT SWITCH," shown below, is а 
new Safety device that automatically actu- 
ates the discharge of several pounds of liquid 
carbon dioxide into the burning engine com- 
partment when a combat plane crashes. It 
was developed by engineers of Walter Kidde 
and Company as an automatic fireman to 
release clouds of fire-quenching vapor even 
if the pilot has been rendered unconscious. 
It is also called a "crash switch." 
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A SAFETY SHUTOFF that acts in the event 
of a ruptured or bullet-pierced hydraulic 
system of an airplane is being made by Sim- 
monds Aerocessories, Inc. The hydraulic 


BELL HELICOPTER 
designed by Arthur M. 
Young is powered with 
a Franklin air-cooled 
engine behind the pilot. 
The rotor consists of 
two blades kept at the 
proper pitch by coun- 
terbalances on rods be- 
low the rotor itself. The 
counterbalances turn 
with the rotor blades. 
The helicopter has a tri- 
cyclelanding gear and is 
metal-covered through- 
out. It seats two, side 
by side, and the cabin 
has full automobile- 
type doors. This model, 
No. 2, has been flying 
since October 1943 and 
is constantly improved. 
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А NEW ERA in safety, economy, and effic- 
lency in aircraft engines is heralded with the 
Guiberson Diesel. This 310-hp. engine, prod- 
uct of the Guiberson Diesel Engine Co., of 
Dallas, Tex., does away with ignition trou- 
ble, flash-fire danger, carburetor icing, and 
complicated servicing. 


fuse (quantity-measuring type), illustrated 
below, shuts off escaping fluid after a meas- 
ured quantity has passed through it, thus 
saving the remainder of the fluid supply in 
the hydraulic system and permit- 
ting the rest of the system to be 
used. Variations in oil viscosity or 
rate of flow do not affect the suc- 
cessful operation of the fuse, nor do 
back pressure, surges, or large 
amounts of air that may be left in 
the hydraulic system. 
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The grim story of what can happen when a "fast" explosive lets go is told іп these 
jagged pieces of steel trapped in sand during fragmentation test of a 155-mm. shell 


Teaching Explosives to 


They're just fast-burning chem- 
icals that pack a punch... There 
are many kinds, and each kind 
has its own particular job to 


do in war as well as in peace. 


By 
ALBERT Q. MAISEL 
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ODERN WARFARE is the art of using 
explosives to throw explosives. In any 
battle, the side which can throw the largest 
quantity of explosives the greatest distance 
and with the greatest speed usually comes 
out the winner. 

But what are these things we call ex- 
plosives? Most of us think of them as 
powerful, violent chemicals which go off— 
that is, explode—on the least provocation. 
Actually, any explosive which meets this 
definition is usually too sensitive for war- 
time use. The best known of the high ex- 
plosives, TNT, is so insensitive that it will 
not explode even if hit directly by a high- 
powered rifle bullet. As for power, there is 
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secret of explosives 
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Do Tricks 


actually more energy in a pound of coal 
than in a pound of TNT. 

The secret of explosives lies in their con- 
trol. They must be used in such a manner as 
to release their power suddenly, at just the 
right second and in just the right place. 
With industrial explosives, the right time 
means when everyone has moved out of the 
danger zone around the explosion, and the 
right place may mean that point in a bore 
hole which will break away just the desired 
amount of rock. With military explosives, 
there are even more precise demands as to 
time and place, for a shell must not explode 
under the impact of firing it from a gun, but 
it must explode at a predetermined second. 
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Actually, explosives are simply compounds 
or mixtures which burn. But they differ 
from ordinary burning things in two re- 
spects; they burn much faster, and most 
of them carry their own oxygen supply. 
When you burn a piece of wood, its outer 
surface combines with the oxygen in the 
air, and a large part of the wood is trans- 
formed into gases. In the reaction a great 
deal of heat is released. If you used small 
chips of wood, they would burn much faster 
because they present more surface to tne 
air. And if you burned wood powder in 
an atmosphere of pure oxygen, combustion 
would be even more speedy. In fact, it 
would take place so fast that you would 
have a miniature explosion. 

When you deal with regular explosives, 
vou speed up the combustion still further, 
because chemicals are present which release 
oxygen and thus hasten the process. Most 
of these chemicals are compounds of nitro- 
gen and oxygen, for nitrogen is a “lone wolf” 
element which separates readily from com- 
bination with others. 

Hundreds of fast-burning, or explosive, 
compounds and mixtures are known, but 
only a few can be used as military ex- 
plosives. These are the ones which remain 
inert until the proper moment and then 
give off their energy under a controlled 
impulse. 

There are two basic types of military 
explosives. Those called propellants are 
relatively slow-burning and give off large 
quantities of gas. When one of these is 
exploded within the barrel of a gun, it builds 
up its pressure gradually and thus does not 
shatter the gun itself. Instead, it sets in 
motion the one part of the assembly that 
can be moved—the bullet or shell—and, as 
the gases expand, this is guided by the gun 
barrel and moves out to fly through space 
toward the enemy. Of course, the so-called 
slow burning of a propellant is slow only in 
comparison with the rapid detonation of a 
high explosive. Its burning actually occurs 
in a fraction of a second. 

The second great class of military ex- 
plosives consists of the bursting agents. 
These are insensitive explosives capable of 
withstanding the great heat and shock ex- 
perienced within the shell when they are 
hurled out of the gun barrel. But when they 
finally do explode, the reaction takes place 
so fast that they shatter their steel con- 
tainers and wreak havoc wherever they land. 

While propellants explode by “burning,” 
bursting agents explode by a process known 
as detonation. The difference is merely one 
of speed, but it is a great difference. Ordi- 
nary smokeless powder burns in the open 
air at a rate of three or four inches per 
second. Inside a gun barrel, heat and pres- 
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GRADUAL PRESSURE 
PUSHES SHELL 
FORWARD 


PROPELLENTS 
BURN SLOWLY 


sure speed up this rate very greatly. But 
TNT detonates at a rate of over 22,000 feet 
per second, and nitroglycerin has a detona- 
tion speed of over five miles per second! 
Both propellants and bursting agents, 
however, are relatively insensitive. This is 
an essential quality because otherwise they 
would frequently explode in the manufactur- 
ing plant, in shipment, or in an ammunition 
dump. But in order to cause them to go off 
at the proper time, ordnance experts have 
had to develop other explosives known as 
primers or detonators. These are sensitive 
enough to explode from the shock of a ham- 
mer blow or the percussion of а firing pin. 
On small arms such as shotguns or rifles, 
a tiny detonator is sufficient to initiate the 
explosion of the smokeless powder in a shell. 
But in larger cannon, a chain of explosions 
frequently is necessary. The firing pin of 
a big gun will detonate a small and sensitive 
primer of fulminate of mercury. This will 
in turn ignite a charge of black powder, and 
this will pass on the explosion to the less 
sensitive smokeless powder that hurls the 


BURSTING AGENT 
fSEMAINS DORMANT 


shell out of the gun and toward the enemy. 

The same sort of train is used within the 
shell itself. With an armor-piercing shell, 
the artilleryman wants to be certain that the 
projectile first pierces the enemy's protective 
armor and explodes within the fortification 
or the hull of a ship. He accomplishes this 
by equipping his shell with a delayed-action 
fuse mechanism. The relatively insensitive 
explosives within the steel shell actually 
withstand the terrific shock of impact upon 
armor. But this shock slows up the shell, 
and causes a striker set in the back of the 
shell to hit a tiny detonating charge. This 
in turn may set off a booster charge and, 
completing the sequence, the booster will set 
off the high-explosive shell. Such a train 
of explosions can be designed to take any 
desired number of fractions of & second, or 
even seconds or minutes. 

Even though propellants are relatively 
slow-burning, ordnance experts find it neces- 
sary to control their rate of burning. The 
ideal explosion is one which will continue 
with mounting force until the shell has left 


EVERY BIG SHELL PACKS SEVEN EXPLOSIONS 


Firing a big gun sets in motion a series of seven explosions, five of which are small, two of which are 
titanic. Detonated by the firing pin, a primer ignites a black-powder charge that, in turn, sets off the 
propellant—and causes the first big bang. On contact, the shell's fuse ignites the detonator, which 
sets off the tetryl. This booster sets off the high explosive to cause the last and biggest bang of all 


1. Primer (mercuric fulminate) 
3. Propellant (smokeless powder) 


5. Detonator (black powder) 
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2. Igniter charge (black powder) 
4. Fuse primer (fulminate) 

6. Booster charge (tetryl) 

7. Bursting charge (any high explosive) 
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the gun. The pressure within the gun should 
build up gradually so as not to shatter the 
barrel; and none of the explosive should þe 
wasted by failure to be consumed before 
the bullet has left the gun. 

To control the burning of the propellant 
powder, it is formed into grains. The larger 
the caliber of the gun, the larger the grains 
of powder which are used. Increase in size 
slows up the burning, since the grains start 
burning on their outer surfaces and com- 
bustion progresses inward only as the outer 
layers are consumed. 

This method of slowing up burning pre- 
sented the engineers with another problem. 
Originally, all grains were formed in spheri- 
cal ball shape. Thus, they burnt fastest at 
the start of the explosion, when their outside 
surfaces had the greatest area. As each 
pellet burned away, it became a smaller 
sphere and thus produced its gases at a 
slower rate. Such round-grain pellets built 
up high initial pressures, which quickly 
dropped off. This didn't matter very much 
with small arms, but it was a serious draw- 
back when large guns were involved. 

To overcome this difficulty, ord- 
nance experts have developed a 
number of different shapes for 
powder grains. The British evolved 
cordite, a smokeless powder in long, 
cordlike grains. The French de- 
veloped thin, flat strips. In Amer- 
ica, engineers worked out still an- 
other way of regulating the rate 
of burning. They continued using 
round pellets, but they coated them 
with relatively slow-burning outer 
surfaces. Thus, when the burning 
surface was greatest in area, at 
the beginning of the explosion, 
these deterrent coatings slowed 
down production of gases. Once the 
outer surfaces of the sphere were 
consumed, the faster-burning inner 
powder compensated for the reduc- 
tion in the area of the burning sur- 
face. Such a powder grain would 
be termed “balanced,” in that it 9°* 
produced its gases at a fairly uni- 
form rate. 

But American engineers have 
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gone even further and developed “progres- 
sive-burning" powder grains—forms that 
increase their rate of burning as they are 
consumed. This is accomplished by forming 
the powder into cylinders with as many as 
seven holes running through a cylinder, 
parallel to its axis. While the outer surface 
of the cylinder decreases in area as it burns, 
the surfaces of the holes increase. Because 
they are designed to more than compensate 
for the decreased area of the outer surface, 
they actually produce gases at an accel- 
erated speed toward the last quarter of 
their explosion. 

With such powders, it has become possible 
to design guns of high efficiency. Gun bar- 
rels can be thinner than before, and still 
withstand the pressures in the barrel, for 
these pressures build up gradually and the 
power of the explosion is not wasted in 
"flash" after the shell has left the gun. 

American engineers were also responsible 
for the development of smokeless powders, 
although these were first adopted by other 
countries. Black powder, which had been 


SHAPING OF POWDER GRAINS 
CONTROLS. EAPLOSION SPEED 
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To reduce the rate at which a propellant builds up its gas 
pressure, its powder grains are shaped so that they lose in 
area as they burn, and consequently give off less and less 
To maintain the rate, the grains are shaped into hol- 
low cylinders so that the loss in their outer areas is ex- 
equalized by the increase in area within the cylinders. 
By adding perforations, surfaces can be made to increase as 
they burn. Gas production is thus tremendously accelerated 
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used from the earliest days until after the 
Spanish-American War, had a number. of 
drawbacks, not the least of which was the 
fact that it gave off large quantities of 
smoke which aided the enemy in locating 
artillery. 

Smokeless powders were made possible by 
the development, toward the end of the nine- 
teenth century, of nitrocellulose. They are 
more stable, eliminating the greater part of 
the muzzle flash and smoke formerly asso- 
ciated with all firing pieces. However, they 
are not completely smokeless, although 
their small white puff is far less easily lo- 
cated than the dense black smoke of the 
powders formerly used. 

Most armor-piercing shells depend ‘upon 
steel rather than upon explosives to secure 
their armor-piercing effect. Such shells are 
made of extremely hard, tough, and heavy 
steel, hurled at great velocity from long- 
barreled guns. Large armor-piercing shells, 
such as those designed to penetrate battle- 
ship armor, are almost solid chunks of metal. 
The weight of their high-explosive charge 
can be only five or six percent of their total 
weight. Yet, that five or six percent is 
sufficient to cause terrific damage within 
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BIG BITE. Using 19,266 pounds 
of "Nitramon," a blosting agent 
developed by Du Pont, dynamiters 
were able to chew с 69,360-ton 
block of rock out of this quar- 
ry in one explosive gulp. Four- 
teen holes, ranging in depth from 
108 to 131 feet, were drilled at 
32-foot intervals 15 feet back 
from the edge of the cliff. The 
charge wes then put in two-foot 
| cans, which were dropped in the 
К holes and "blown" simultaneously 
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the close confines of an armor-plated hull 
once the steel slug has penetrated. 

Another method of armor piercing, which 
has not yet been adopted by any warring 
nation—except possibly in secrecy— involves 
the use of what is known as the Munroe 
effect. This phenomenon was first dis- 
covered by Charles E. Munroe, professor of 
chemistry at Columbian University, Wash- 
ington, D. C., and was announced nearly 45 
years ago in POPULAR SCIENCE MONTHLY. 

Professor Munroe, in conducting his ex- 
periments at the Naval Torpedo Station in 
1888, noted that explosive waves tended in 
certain cases to reinforce each other. His 
discovery was made quite by accident. 
Professor Munroe used to mark blocks of 
molded guncotton for identification by coun- 
tersinking letters into the surface of the 
blocks. When such blocks were laid upon a 
steel plate and exploded, Dr. Munroe noted 
that after the guncotton had detonated, the 
letters were reproduced upon the iron plate. 

What was most singular was that when 
the letters on the guncotton were raised 
above the surface they also came out raised 
on the iron plate. 

"In experimental investigation," Dr. Mun- 


POPULAR SCIENCE 


" uz Pa " a З. "ы Ж ы. " o! ош . тү on = 
өт} m [ E B : ч. и ј Е Е Е 557 " l 
EN LEM HI i м О мі 40 NE pecu 
Cx EI 11 т fi m 0 M Li k Ak 4 +) Mn et т), 


roe wrote in POPULAR SCIENCE, "I eventually 
bored holes of various diameters and depths 
in guncotton cylinders and in the last in- 
stance, I bored a vertical hole completely 
through the cylinder. These cylinders were 
each placed on a similar iron plate. When 
they were successively fired, it was found 
that the deeper and wider the hole in the 
guncotton was, the deeper and wider were 
the holes produced in the iron plate. When 
the completely perforated guncotton cylin- 
der was fired, the iron plate was found to be 
completely perforated." 

What Munroe had done was to shape an 
explosive charge in such a way as to cause 
the detonation waves to reinforce each other. 
He concentrated much of the explosive force 
in one direction, parallel to the axis of the 
cylinder. 

Conceivably, such shaped charges might 
be used for armor-piercing purposes on 
large shells, eliminating the necessity of 
sacrificing ninety percent or more of an 
armor-piercing shell to the weight of steel. 
A shaped-charge shell would be almost en- 
tirely made up of explosives, with only а 
thin outer container of metal. Gunners using 
such а shell could deliver a far greater 
quantity of explosives to a point of impact. 

So-called industrial explosives—of which 
dynamite is the best known and most widely 
used—play an important part in the winning 
of the war, both by making production 
possible at home and in their application 
on and immediately behind the battlefields. 
Dozens of new and improved methods of 
using such explosives have arisen directly 
out of the war effort. 

Dynamites have changed greatly from the 
first product developed by the great Alfred 
Nobel. Nobel made dynamite by absorbing 
highly explosive nitroglycerin in an inert 
earth called kieselguhr. This made a power- 
ful explosive which was still sufficiently 
insensitive to shock to permit its being 
transported and stored without great danger. 

Today, instead of kieselguhr, dynamite 
makers use mixtures of wood pulp, nitrate 
of soda, nitrate of ammonia, and other com- 
pounds to absorb the basic nitroglycerin. 
By varying these materials, they can control 
both the sensitivity and the power of their 
dynamite and, at the same time, control 
fumes which will remain after detonation, 
Such control is very important in preventing 
accidents in underground mining. 

Gelatin dynamites, containing nitrocotton 
dissolved in the nitroglycerin, are highly 
water-resistant and can therefore be used 
for underwater blasting. In the old days, 
many accidents were caused by attempting 
to thaw frozen dynamite at open fires. 
Today, antifreeze chemicals are mixed 
into dynamite to eliminate this problem. 
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uf 2 М: 
U. S, Bureau of Mines 
MINERS save a lot of time and energy with dynamite. 
By using different absorbing agents, experts can make 


nitro" less touchy, and can also reduce its deto- 
nation fumes—a vital problem in underground blasting 


"BIG INCH." To blast a trench for an underwater 
section of this famous pipe line, Du Pont technicians 
dropped 16,000 pounds of dynamite into holes drilled 
into the bottom of Pennsylvania's Susquehanna River 


OIL PROSPECTORS are putting dynamite to a new 
use by detonating a charge to set up miniature earth 
tremors for seismic recording. А study of the vibra- 
tions shows if the ground is favorable for drilling 
Hercules Powder Co. 
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FURNITURE specially constructed to conserve 
war-important woods and metals is shown in 


d: | =з the photographs above. The chair at the left 
ER OF INTEREST то makes use of discarded webbing that was 
CREER yn У originally woven for use in Army gun slings 
È IN c cm 6m SE and parachute straps. Palm leaves and Mexican 
ч. б / \ _ m m in 1 | mesquite furnished material with which in- 
c lial | TEM FERT uem Em genious furniture designers fashioned the at- 

m ые Р n | К ТҮЙ ШЕ | ij tractive chair and rocker pictured at the right 


CLOTH WON'T BURN 
after being dipped in a 
solution which makes it 
fire-resistant. One use of 
this rinse is to safeguard 
welders whose overalls are 
apt to catch fire from fly- 
ing sparks. It also has 
many home uses. Curtains РРР 
which may blow against | 
lighted candles; sheets, slip ‚фак. эи ы“ . Ф 
covers, table linen, which REN ' | 
are likely to get cigarette CLOSETS ARE CEDARIZED with a new 
burns; and clothes worn powder giving off a pungent vapor that re- 
when doing home dry  pels moths. This closet air conditioner, 
cleaning can be made fire- made of cedar-leaf oil, is also said to absorb 
resistant by treating them moisture from the air and protect clothes 
each time they are washed. from mildew. Articles within the closet 
carry away a pleasing fragrance. 


PLASTIC TOILET SEATS of hygienic design 
are among the priority goods that will be 
available for the postwar home. Molded in 
one piece, and having a smooth finish that 
requires no varnish or paint, they are easy 
to clean and will withstand repeated steriliz- 
ing. The seats are available in either black 
or brown, and the manutacturers say they 
should last a lifetime. 
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USEFUL AUTO HINTS 


SMALL MIRROR 
FASTENED TO 

UNDERSIDE OF 
HOOD 


RADIATOR FILLING CAPS in many recent- 

model cars are located in such a position 
that it is difficult to check on water level 
without head-bumping or gymnastics. If a 
small mirror is cemented to the underside 
of the hood or bolted to a brace, the liquid 
level can be easily seen.—W. E. B. 


A SECRET RADIO SWITCH will prove handy 

in circumstances where a car must be 
left unlocked, as in many parking lots or 
garages. A toggle switch, wired in series 
with the regular radio switch and installed 
in the glove compartment (which in most 
cars can be locked), will help prevent this 
annoying battery drain.—R. W. 


3 HUNTING DOWN SHORT CIRCUITS in auto wir- 
ing is simplified by this device. It con- 
sists of a small 6-volt buzzer, mounted as 
shown on & burnt-out fuse. When a regular 
fuse blows, replace it with this test rig, 
which will give an audible signal to indicate 
the short. Ап interruption of the sound 
means that the short is temporarily remov- 
ed. Listen also for changes in pitch of the 
buzzer, since they may signal removal of 
the short with continuing flow of the cur- 
rent through a headlight or other load.—R. K. 


4 TOUCHING UP SCRATCHES on а car fender 

or body is easily and inconspicuously 
done with a ruling pen of the type used by 
draftsmen. It can be adjusted quickly to 
the required width, and it tends to follow 
the groove of а scratch, thereby contribut- 
ing toward a neat job.—H. Е. R. 
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Drawings by 
William Patrick 
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END OF ANOTHER NAZI DREAM ... 


THIS WAS GERMANYS FIIVVER 


| )ACK in the thirties, when Germany's war 

: preparations were weighing heavily on her 
people, Nazi leaders dangled before the public a 
vision of a wonderful “poor man's car” soon to 
pour from the factories. It was to be an auto- 
motive marvel, light, fast, roomy, and inex- 
pensive; and it would reward Germans for the 
low wages, long hours, and shortages. 

Never made in quantity for civilians, this 
Volkswagen has turned up on battlefields as an 
inferior version of our jeep. Captured models, 
tested and taken apart by U.S. experts, show 
that the car is less rugged and versatile than its 
American prototype, but ingenious in design and 
economical to run. Power is supplied by a four- 


cylinder opposed motor, mounted 
at the rear and driving the rear 
wheels. The engine develops 
some 24 hp. and is cooled by a 
blower and housing that delivers 
air to the cylinders. Top speed 
is above 60 m.p.h., while gasoline 
mileage at this speed is about 33 
miles per gallon. The fuel tank, 
mounted in front of the dash, 
holds six gallons. A steel back- 
bone replaces the conventional 
chassis, and springing is ac- 
complished by means of coil 
springs located within trans- 
verse, pipelike housings. 


A civilian model of the car, 
shown above, was publicized 
by the Nazis as within reach 
of practically every worker's 
pocketbook, But the promised 
mass production was put off 


Converted for military uses, 
the Nazi flivver serves the 
Germans as a light general- 
purpose vehicle. This one 
was captured in Africa and 
brought to this country for 
testing. It hasn't the four- 
wheel drive or ruggedness of 
our own justly famous jeep 
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type motor located 
in back of the rear 
axle, the car has 
ample stowage space 
in front. Note that 
radius arms from 
rear axle give spring 
play and transmit 
start-and-stop thrust 


ер DOWN! ` COIL SPRIN Were 
А single steel mem- | WEARS e IN FRONT: Ах eS 
ber down the middle Mr d ed ai stan 

forms the chassis. | 
Controls for trans- 
mission and brake 
run through the 
backbone. Reduction 
gears are placed be- 
side each rear wheel 


By MARTIN BUNN 


US WILSON finished installing a re- 
conditioned carburetor, stood back to 
regard the completed job with honest satis- 
faction, and decided he'd done enough for 
one day. 

Just then the roar of a motorcycle shat- 
tered the night. Gus looked up, and a mo- 
ment later State Trooper Jerry Corcoran 
came into the Model Garage, his browned 
face serious under his rakishly tilted, wide- 
brimmed felt hat. 

"I'm checking on a truck that's missing," 
he said, and jerked a notebook out of the 
breast pocket of his tunic. “Name of W. & 
W. Manufacturing Company, Middletown, 
painted on it. Driver name of Joe Pickett, 
40, five foot 10, dark hair, dark eyes, clean 
shaved, wearing a windbreaker, work pants, 
and a cap. Has he been in here?" 

"Nope," Gus told him. “What’s it all 
about, Jerry?" 

Corcoran replaced his notebook, fished a 
pack of cigarettes out of his other breast 
pocket, and lighted one. “This Joe Pickett 
pulled out of Middletown about four o'clock 
this afternoon with a half-dozen cases of 
W. & W. radar—or something even more 
hush-hush—to be delivered at a pier in the 
city to а ship sailing at midnight," he ex- 
plained. "When he hadn't showed up at 11, 
the Army got worried and sent out an alarm. 
He's been traced as far as this county— 
stopped for gas about nine o'clock. That 
puts it up to us." 

Then Jerry roared away. 

Fifteen minutes later, as Gus was wash- 
ing up, the phone rang. 

Jerry Corcoran's voice snapped over the 
wire: “Гуе located that truck, Gus, and 
you're the man to help me out. It's stalled 
a mile in on the dirt road from the highway 
to Springdale.” 

"I know the road," Gus said. 
the dickens was it doing there?" 

“That’s what I'd like to know,” Jerry said 
grimly. ““Тһе driver says someone told him 
it was a short cut. There's something fishy 
about the guy, Gus. Come and give me a 
hand." ; 

"O.K.," Gus said. “TIl be there in 20 min- 
utes.” 

As he turned off the highway into the dirt 
road, his headlights knifed into pitch black- 
ness, and a mile farther a flashlight flagged 
him down. 

"It's me, Gus,” Jerry Corcoran said. “The 
truck's down the road, but I want to talk to 
you. I'm sure this guy Pickett is lying. He 
says his motor began to miss and then went 
dead, and that he spent an hour checking 
the gas line without finding anything. Now 
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Gus Takes 


he's back there fooling with the ignition." 

"Well" Gus said, “we'll soon find out." 

Fifty yards farther on, Gus's headlights 
picked up a truck at the side of the road. A 
man, who had had his head under the hood, 
looked up. 

"I've found the trouble," the fellow said. 
"The condenser’s burned out." He pointed 
at something lying on the running board. 

"Bring your flashlight," Gus said to Jerry. 

They went over to the truck, and the 
trooper flashed the beam on the running 
board. A condenser case was lying there. 
Beside it was the condenser, its series of 
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SPEEDS A CONVOY AND FOILS A SABOTEUR 


alternate sheets of tinfoil and insulation 
roughly pried apart in several places. Gus 
examined it carefully. Then he turned to the 
driver. 3 

"You're lying," he said sharply. “This 
condenser wasn't burned out; it was delib- 
erately ruined." 

“Т wanted to see what was the matter 
with it—I thought I could fix it," the man 
muttered. 

“That’s another lie," Gus snapped. “Any- 
one who knows enough about automobile 
ignition systems to locate condenser trouble 
and dismount the condenser, also knows that 


— sharply. 


taking a condenser apart ruins it. You've 
stalled this truck purposely.” 

"That's right," Jerry cut in. “You're un- 
der arrest, Joe Pickett. You're going to get 
a chance to tell the G-men just why you've 
held up an Army rush shipment." He turned 
to Gus. "How are we going to get this 
truck going?” 

Gus scratched his head. “Going to the 
shop for a new condenser will take too much 
time," he said. “I might take the one out 
of my car, but that would leave me stalled.” 

Then after a pause, “I’ve got it,” he said. 
“Tf I can find—” 


Gus examined the condenser and turned 
to the driver. "You're lying," he said 
"It was deliberately ruined." 


He pointed the flashlight into the truck, 
then reached in and pulled out two foot-long 
two-by-fours that obviously had been used 
as wedges for packing cases. 

“You take off the front license plate," he 
told Jerry, handing him a screwdriver and 
a pair of pliers, “while I take off the rear 
one." 

“What for?" Jerry wanted to know. 

"Never mind what for," Gus told him. 
“Step on it!” 

“O.K.,” Jerry said. “This job is your baby 
now.” He turned to the driver. “You get in 
the truck and stay there," he ordered. 

Gus took off the rear license plate. A mo- 
ment later Jerry brought him the front 
plate. 

"Let's have your handkerchief," Gus said. 
Jerry handed his handkerchief over. 

Working in the beam of his roadster's 
headlights, Gus put one of the two-by-fours 
on the ground, placed a license plate on it, 
folded the handkerchief and put it over the 
license plate, laid the other license plate 
over the handkerchief, put the second two- 
by-four over that, and tied them all securely 
together with a length of twine. With his 
pliers he bent the corners of the license 
plates so that they were well apart, and then 
scraped the paint from around the bolt holes. 

Then he took the contraption to the truck, 
and using the bolt holes in the plates to at- 
tach the wires, installed it in place of the 
ruined condenser. 

"Switch on your ignition and step on the 
starter," he called to the driver. A moment 
later the engine was running. | 


He swung the truck 
on to a guarded pier 
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“That’li hold," Gus told Jerry. “You'll 
have to drive my car." 

"O.K.," Jerry said. He wheeled his motor- 
cycle over and lifted it into the truck. Then 
he said to the driver: “You’re riding with 
me, Mr. Saboteur." 

Pickett climbed out of the truck looking 
frightened. “You guys got me wrong," he 
protested through a wad of gum. “Т ain't 
any saboteur. I'm just sick of being pushed 
around and overworked.". 

"Stow it," Jerry cut in sarcastically. '"The 
G-men may want to hear it." 

They stopped at the State Police station. 
Jerry turned Pickett over to the sergeant 
and did some telephoning. Then he came 
out and got his motorcycle out of the truck. 
Near the city line an approaching jeep made 
а, U-turn and swung in ahead of them. 

"O.K.," an officer called to Jerry. “We'll 
take him the rest of the way." 

Jerry waved his hand and swung over to 
the side of the road. Gus followed the jeep. 

Twenty minutes later Gus swung the 
truck on to a guarded pier. Husky soldiers 
manhandled its load up а gangplank of a 
cargo ship. As soon as the last box was 
aboard, the dark ship slipped quietly away. 

Some time later Jerry Corcoran answered 
the station-house phone. It was Gus Wilson. 

"Get home all right?" Jerry asked. 

"No, I didn't get home all right," Gus 
snapped. “I’m in the city jug for driving 
without tags. What are you going to do 
about it?” 

Jerry laughed. “Риё the sergeant on the 
wire!" he demanded. 


POPULAR SCIENCE 


RING TROUBLE 
How to Cure Them 


By RALPH ROGERS 


Р rings, tailor made by the manu- 
facturers to individual engine design, are 
precision parts of the modern automobile. 
They serve to fill up or seal the clearance 
between a piston and cylinder wall, keep 
blow-by or burned gases from escaping into 
the crankcase during the power stroke, and 
regulate the flow of oil to the walls of the 
cylinders. 

Just why a piston ring must be a preci- 
sion part may be seen from the figures of 
one maker who has calculated that the 
average automobile engine burns three one- 
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CHECKING THE CYLINDER BORE will show 
whether honing is advisable. Here a dial gauge is 
used. Right, a typical piston with its parts named 


and 


thousandths of a drop of oil per explosion. 
If it burned as much as a tenth of a drop, 
it would use 90 quarts of oil on a 600-mile 
trip traveled at 60 m.p.h. 

However, there are other parts of a motor 
that help control oil consumption, so don't 
jump to conclusions if it seems excessive. 
Too often an extreme ring setup is in- 
stalled when it isn't needed with the result 
that the upper part of the cylinders runs 
dry and wear and failure are rapid. 

Look first for external oil leaks at the 
valve cover, fuel pump, and oil-pan gaskets; 
then see that oil lines, pipe plugs, front and 
rear main-bearing seals, and the crankcase 

ventilator are not leaking. A thorough in- 
spection can best be made by wiping these 
parts clean and road-testing the car at 
various speeds, after each of which an ex- 
amination should be made for signs of 
fresh leakage. 

Many cars are equipped with combina- 
tion fuel and vacuum pumps, the vacuum 
section being used for the operation of 
windshield wipers and other accessories. 
A leaky diaphragm will suck oil from the 
crankease into the vacuum line from 
where it will enter the intake manifold 
and combustion chamber and produce a 
blue smoke at the exhaust. Watch for 
sluggish action of the windshield wipers 
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SIDE CLEARANCE must be allowed between 
a new ring and the groove. Measure with a feeler 
gauge and, if insufficient, lap both sides of the 
ring on fine emery cloth placed on a flat surface 


during acceleration as an indication of а 
defective diaphragm. | 

Two other points should be exam’ зей be- 
fore concluding that the piston rings are at 
fault. If the intake-valve guide clearances 
are excessive, replace the guides (see P.S.M., 
Apr. 1944, p. 136) ; if the guides are all right, 
check the engine bearings (see P.S.M., Aug. 
1943, p. 128). An average safe clearance 
for intake-valve guides is .002" to .003", 
while that between the crankshaft and bear- 
ings is .002" to .0025". The manufacturer's 
directions should be followed if available. 

Pistons on all present-day cars are re- 
moved through the top of the cylinders, 
which means that the cylinder head will 
have to be taken off. In doing a piston job, 
there are some important precautions to 
take. After removing the oil pan and 
cylinder head, but before taking off the 
connecting-rod caps, examine each cap to 
see whether it is stamped with the number 
of the cylinder with which it goes. If there 
are no markings, number the cylinders your- 
self on both the rods and caps with a sharp 


END GAP IS INCREASED by filing lightly. 
The ring below has a butt joint. File both 
ends of a ring with a step cut or lap joint 


RINGS ARE INSTALLED ог removed with a 
ring tool or pliers, opening the ends to expand 
them. Stagger gaps of new rings, except on a 
Hudson, but put no gap over a wrist-pin hole 


punch and a hammer, noting on which side 
of the engine you place the markings. 

Now, before attempting to remove the 
piston, ream the top of the cylinder bore 
where a ridge has been formed at the end 
of the ring travel and thus avoid the possi- 
bility of breaking the second ring land and 
ruining the piston. Use a special ridge ream- 
er, and do not cut down further into the 
ring-travel area than 1/32" or half the width 
of the top ring. 

Examine the piston assembly after re- 
moving it to see how the rod is attached. 
In most modern engines, which have а 
force-feed lubrication system and aluminum 
pistons, the rod is assembled on the piston 
with the oil-spurt hole facing the camshaft 
and the slotted side of the piston facing the 
other side of the engine. Cast-iron pistons 
do not have slots, and rods in splash-lubrica- 
tion systems do not have oil-spurt holes. 

Next, check the cylinder bores for wear, 
taper, and out-of-round, using a dial gauge, 
an inside micrometer, or a telescope gauge 
and an outside micrometer. Take measure- 


TEST THE RING їп the bore, pushing it down 
with the piston to be sure it isn't cocked. In- 
sufficient end gap will cause heat to buckle it 
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ments within the ring-travel area near the 
top and bottom. If the bore is worn more 
than .003" per inch of cylinder diameter, a 
full honing or reboring job is advisable and 
should be done at a shop having the equip- 
ment. For example, if the standard diameter 
of the cylinder is 3", and the wear is .010", 
a rebore job is indicated. New pistons, of 
course, will also have to be fitted. They 
are usually available in oversizes of .010”, 
.020", .030”, and larger. 

When new rings are to be installed, the 
old ones must be removed carefully to 
avoid scarring the piston. One method is 
to expand the ring with thin-nose, out- 
ward-opening pliers, slipping a thin strip of 
metal between the ring and piston and 
working it around to the far side; then 
expand the ring a little further and work 
in a second and third strip, after which the 
ring can be slipped off. Take off the top 
ring first, and in installing new ones, put on 
the lowest first and work with the same thin 
metal strips. If special instructions are pro- 
vided with the new rings, they should be 
followed. Be sure also to clean the grooves, 
taking care not to score the metal. 

New rings sometimes have to be lapped 
slightly to allow proper side clearance in 
the ring grooves, and the ends may have to 
be filed to obtain the proper end gap. If 
the specifications of the car manufacturer 
are not available, it is safe to allow a mini- 
mum end gap of .003" per inch of cylinder 
diameter, that is, .009" for а 3" bore. 
Minimum side clearance for aluminum pis- 
tons should be .0015" to .002" in the top 
groove and .001" to .0015" in the lower 
grooves; for cast-iron pistons, .002" to .0025" 
in the top groove and .0015" to .002" in the 
others. Do not allow excessive side clearance, 
for it may cause excessive oil consumption. 


The sides of a ring may be lapped on a 
piece of plate glass, using a fine lapping com- 
pound and rubbing gently with a circular 
motion on one side and then the other. One 
photo shows a method of filing ends. 

Do not force or drive à piston when re- 
turning it to its cylinder. The new rings 
wil have to be compressed sufficiently for 
them to enter the bore. This can be done 
either with strong cord or with a sleevelike 
device that closes the rings as they enter. 

When retightening the connecting-rod 
bolts, use a torque-indicating wrench and 
follow the manufacturer's recommendations 
for torque tension. If these are not avail- 
able, it is safe to use a 12" socket or box 
wrench. After pulling up a nut tight, if the 
cotter-pin hole is not visible, bring the nut 
up further—do not back i 
pin can be inserted. Never use old cotter 
pins. Where lock nuts are employed in- 
stead of cotter pins, tighten the bolt nuts 
firmly, put on the lock nuts with the open 
side out, turn them finger tight, and then 
give them a half turn with a wrench. 

Clean the gasket, cylinder head, and 
cylinder block of carbon and dirt, and then 
place the head on the block. The bolts and 
nuts should be tightened in the order recom- 
mended by the manufacturer or, if his in- 
structions are not available, according to 
the charts shown at the bottom of this page. 
Use a torque-indicating wrench or one with 
a 9” handle. Cylinder-head bolts and nuts 
should be drawn down evenly and gradually 
with the operation repeated until all are 
normally tight. Final tightening on iron 
heads is done after the engine has been run 
long enough to bring it to operating tem- 
perature; on aluminum heads, allow the en- 
gine to become cool after running and do 
the final tightening while it is cool. 


SEQUENCE FOR TIGHTENING CYLINDER-HEAD BOLTS 


Six-cylinder L-head engine 


Six-cylinder overhead-valve engine 


Eight-cylinder L-head engine 


Eight-cylinder overhead-valve engine 


— OR those who like their world maps in 
| the shape of a globe, this Duncan 
Phyfe standard will prove a handsome 
piece of furniture in the study or living 
room. Mahogany is always suitable for 
furniture in the Duncan Phyfe style, but 
any good cabinet wood can be used. 

The standard shown was made for a 
12" globe, and the dimensions in the 
drawing can be changed to accommodate 
one of a different diameter, but be sure 
not to have the outside diameter of the 
horizon ring much greater than the over- 
all spread of the feet or the steadiness of 
the piece may suffer. You will find the 
height given convenient for chairside use. 
The top section containing the globe ro- 
tates on a swivel block, and the globe 
itself revolves on its axis. 

For the sake of conserving material, 
the thicker section of the central turning 
was post-blocked, as shown in one of the 
photographs. This method requires ac- 
curate centering in the lathe. Dowel 


The lug of the meridian channel is bolted to the swivel block holes for the feet may be bored after the 
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By 
FRANK HEGEMEYER 


turning is made. The feet have a concave 
face where they fit the turning, and are 
decorated with beading as are the arms and 
horizon ring. 

Make up the horizon ring of four sections 
shaped as shown by the dotted lines in one 
of the drawings. Dowel them together 
temporarily and lay out two circles, 13" and 
16:5” in diameter; then take them apart 
again for bandsawing the inside circle. Note 
that two of the segments are slotted to take 
the metal meridian ring with which the 
globe is provided when purchased. . Any 
variation of the 215" measurement between 
the swivel block and globe, which may be 
caused by а lug mount different from that 
shown, can be compensated for by the 
length of the arm stems where they join 
the swivel block. 

After sanding and a trial assembly, glue 
up the piece and allow the glue to harden. 
If the wood has an open grain, apply a 
filler slightly darker than the wood and give 
it 48 hours to dry; then wipe the piece 
and finish with lacquer, varnish, or oil. 


Glue pieces on the turning block to take 
care of the extra thickness at the center 


Dress the tenon on the upright at the 
lathe tailstock to fit the swivel block 


33 Crisscross the clamps for solid joints in 


doweling and gluing the ring. Bore a 1” 


hole at the V's or trim the frame corners 


4 ^ drill press may be used for beading the 
feet, arms, and horizon ring if no shaper 
is available. The highest speed is best 


Put a threaded wing bolt into the swivel 
block to fit into the groove in the tenon. 
Bore the hole small and tap with the bolt 
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IS DISGUISED AS A 
READING-GLASS STAND: 


DISTINCTIVE desk ornament as well 
as a real help in reading fine print or in 
examining minute details, this little hard- 
wood figure is amusing to make. Its size may 
of course vary with the diameter and focal 
length of the reading glass at hand; the pro- 
portions shown are suitable for a glass 215" 
in diameter, with a working distance of 3", 
Bandsaw the profile from a glued-up block 
and bore a hole that takes the reading-glass 
handle snugly. The head and neck are 
turned from one piece, with two 5/32” holes 
drilled for the eye and pipe. A back saw will 
prove handy in cutting the slots for the 
checkered pattern and the visors. The pipe, 
nose, arms, and pockets are glued in place, 
and then the figure is lacquered.—C.W.B. 


E 


b" 


ja ie aera u 
= KE = 


EON 


pu r4 

mm jE === i А == | 
E dy “ik | a 

E = == уе = 

Pi hu) E е 

al T | 

PIT = 

c. | 

„а TE ] 

os ЖШ p " : 

DEWEY :- V dadé--—L; dels] 0ng'uo 0.70 AEN OI COME GE T EDUC 
ge eru М де cf Ms 
| : an I 1 „ж: v - j " г J d : 

ач Mu iw 


ай x 
= 


= AE A. 
1 "y [- ri 
Tta m 
B E 1 
‚ = = А 
M E 
“Дк P = л 
e.) "ЖР gu JUL ' X. чы К 1 Ай 
г Ej ш ا‎ 1 Я 
L 3 E a - эш „с РЕ b. y 
ч a i" 1. E, X1 
L а s Ve aeg T 
- # Eu 
i hr uen 
1 " a 


146 POPULAR SCIENCE 


TABE 
5 AU ٣ 


i i 1 " " " 
| 1 i | i | | | 
| - : j f | ! 
| E | - i | || 
n id f GA f LEE fe с2а АЙА мы 
[ | | 1 
| 1 : à | 


SEE EEE HHH | 


Silhouette of Horseless-Carriage Era 


FOR the imaginative craftsman, this story-telling 
silhouette lends itself to a variety of applications. 
It was originally conceived as a sign to be hung out 
before a country garage, bearing the legend “Сот- 
plete Service for Horseless Carriages” in old-style 
lettering. The same design is adapted, however, for 
indicating the name of à householder, as а sign for 
many roadside enterprises, and even as a wall decora- 
tion in study or den. If desired, the silhouette may be 
cut from black cardboard and sandwiched between 
two pieces of glass, both clear in the case of a swing- 
ing sign, or the inner one frosted if a shadow-box dis- 
play is adopted. Suggested exterior mountings are 
shown at the right. It's also possible, of course, to 
make an attractive jigsawed version of the pattern 
in either wood or sheet metal.—HI SIBLEY. 
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Pets on Child's Coat Hangers 


COAT hangers bearing familiar bird 
or animal heads will aid in teaching 
children to hang up their clothes. Saw 
them from 3$" white pine, sand smooth, 
and fit with large screw hooks. The 
white cock has a red comb and wattles, 
yellow bill, and black lines; the dog is 
black and white, with a red tongue; the 
duck is white, with a yellow bill and 
black lines, and the black cat has a pink 
nose and green eyes.—GRAY WOLF. 


FLEXIBLE PLASTIC TUBES for tocthpaste 
and rigid jar tops are made out of the same 
material, a new tough plastic manufactured 
now in commercial quantities following five 
years of experimentation with polymerization 
of ethylene. Besides the collapsible tube 
and jar top, the ice-cube tray, tubing, wire 
insulation, stopper, sheeting, and grommets 
shown at the right were also made from the 
new plastic, which is in use now solely for 
war purposes. In thin sections, the plastic 
is nonrigid without being limp, but in thick 
pieces, it compares with the more rigid of 
similar. substances. It is chemically inert, 
will serve in a wide range of temperatures, 
and is resistant to penetration by moisture 


THIS WASHING SOLVENT works in cool water, and will thus 
eliminate shrinkage that is the result of hot-water washing. 
Two or three teaspoonfuls of the liquid prepare / gal. of 
water. The solution, which should just cover the articles, 
is said to remove dirt and grease from any washable fabric 
and to soak clothes clean within a matter of 10 or 15 minutes 


A CHARGER for restoring 
flashlight batteries can now 
be used on an automobile 
without running down the car 
battery. This unit, attached to 
the steering column of a pleas- 
ure car, truck, or bus, will work 
even when the motor is not 
running. Batteries, not yet 
available to the public, are like 
storage batteries and are of a 
plastic impervious to the ef- 
fects of battery acid. The 
packing around the battery 
plates is first saturated with 
distilled water applied with a 
medicine dropper when the fill- 
er cap is removed. These bat- 
teries are used just like dry cells 


HERE IS A LINE MAGNIFIER that will be 
of special use for those who read and reread 
V-mail. Made of optically ground cane glass, 
# enlarges handwriting or printed matter 
2/2 times. This magnifying strip is a help also 
in reading directories, maps, and time-tables 


SURFACE PROTECTION FOR MASONRY is 
now possible with an entirely new type of coat- 
ing developed from irreversible inorganic gels, 
which harden on concrete, stucco, brick, and 
the like to form a microscopic "spongelike" 
film that resists the penetration of moisture 
from without but permits vapors within a wall 
to escape during temperature changes. This 
new product is available in five basic colors. 
One coat is sufficiently thick for most uses 
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Bicycle Trailer and Shopping Cart Are Combined in One Unit 
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USED either as a hand- 
pushed shopping cart or as 
a trailer for a bicycle, this 
light, home-built conveyance 
can be maneuvered handily 
with a full load of bundles. 
The handles, brackets, and 
wheels, taken from an old baby carriage, 
are attached to a body of !4" plywood erected 
on à base frame, which is built of 1" by 2" 
oak and screwed to the axle. Outside di- 
mensions of the body are 12" by 15" at the 
bottom, 15" by 16" at the top, and 24" in 
height. The bottom sections of the body are 
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Swivel Bracket Provides Shop 
with Adjustable Work Light 


MADE from scraps of two by fours, 
some carriage bolts, and screw eyes, an 
electric light bracket like the one in the 
drawings can be attached to a ceiling 
beam, yet be easily adjusted from the 
floor by means of а pole. The nuts on 
the two pivot bolts should be just tight 
enough to hold the fixture in any posi- 
tion and still allow the parts to be 
moved. Wax the rubbing surfaces to 
reduce friction.—J. MODROCH. 
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Coupling a cart behind 
her bike, a shopper can 
ride home from market 
when time and distance 
make it inconvenient to 
walk to the stores 
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screwed to the frame, while angle irons 
secure the four outside corners. 

When used as a trailer, the cart is 
coupled to the bicycle by a leather strap 
passed through а metal loop on the cart 
handle, and the two pivoted legs are moved 
back out of the way.—WILLARD ALLPHIN, 


Pattern Cutting with a Compass 


SMOOTH circular patterns can be cut in 
paper by fitting а standard compass with a 
large sewing machine needle that has been 
cut off %” below the shank and sharpened 
to a flat edge. The shank is about the same 
size as the standard compass-pencil lead. 
For an engraver's tool, fit the needle in a 
draftsman's pencil.—NELSON P. GUIDRY. 
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AWN-MOWER blades, so hard to sharpen 
L. properly by hand, are automatically 
ground to the correct angle on this simple 
rig. The apparatus consists merely of a 
motor-driven grinding wheel and а wooden 
jig, the latter being a set of overhead ways 
and a carriage. 

No skill whatever is needed to put a new 
edge on both the spiral knives and the cutter 
bar with this outfit, which will put even an 
old machine in good condition for its sum- 
mer work. The part to be sharpened is 
inserted in the carriage and then simply 
pushed across the face of the rotating grind- 
ing wheel. A jig of the dimensions shown 
will sharpen a 16" mower. Make the carrier 
and ways longer if your machine is larger 
than this. Stock 34" thick will serve for 
all parts. 

Particular care must be taken to see that 
the ways are perfectly straight. Use well- 
seasoned hardwood if possible. The legs, 18" 
high in the drawing, were built for use with 
a grinding wheel 8" high at the top. Any 
grinding head, flexible shaft, or similar ac- 
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LAWN-MOWER 


Eases Grass-Cutting Chores 
By FRANK WHEELOCK 


cessory on which a grinding wheel can be 
mounted will serve if it is rigidly fastened 
to a flat surface, the standards being built 
to suit the height of the wheel. The ways 
are simply arranged over the wheel, as 
shown in the photo above, or their legs may 
be fastened permanently to the base. Note 
that the ways are at an angle to the face 
of the grinding wheel, thus permitting а 
curved blade of the mower to come into con- 
tact with the wheel evenly at all points. 

Insert the blade reel in the carrier and 
adjust the bolts to bring both ends of the 
shaft to exactly the same height and one 
blade into contact with the grinding wheel. 
Bend the guide arm so that the blade will 
be ground at an angle, as shown in the 
drawings. With the wheel running, push the 
carrier slowly along the ways. The friction 
of the grinding wheel will hold the blade 
against the guide. Grind all the knives with- 
out altering the height of the reel. Then, if 
further grinding is necessary to obtain a 
good edge, turn both adjusting screws equal- 
ly to lower the reel and make another pass 
along all the blades. 

To sharpen the cutter bar, fasten it in 
the carrier with the same bolts that secure 
it to the mower. Remove the strap-iron 
guide used in sharpening the reel, tilt the 
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cutter bar against the grinding wheel, and 
slide the carrier along, grinding off the rear 
of the flat to form a cutting edge at the 
front, as at right and in the drawing. 

Worn ratchet dogs can often be salvaged 
by grinding flat those portions burred over 
by wear. 'This, of course, is not an auto- 
matic job to be done with the sharpening 
jig; a dog is held to the wheel by hand. 

Clean grease and dirt from the cogs be- 
fore reassembling the machine. Adjust the 
bearings so that the reel spins freely but 
without play. Then adjust the cutter bar 
against the blades so that they just clear it 
with a characteristic whispering sound. Grinding an edge on a lawn-mower cutter bar after 
Painting the roller prolongs its life. sharpening the blades perfects the cutting action 


MAY CHECK LIST [SHIPSHAPE HOME] 


. Clean out garage and repair concrete floor and apron. 
Repair porch or stoop steps and patch walks and driveways. 

. Overhaul, clean, and paint awnings and fastenings. 

. Inspect flat canvas and metal roofs for signs of deterioration. 
Open attic windows or louvers and basement windows for summer ven- 
tilation. 


. Cover cold-air returns and open basement and attic doors. 
Clean the heating system, draining and refilling the boiler if it is dirty. 
Do outside painting in early dry weather before the arrival of sum- 
mer insects. 
Jack up sagging joists and replace rotted beams or sills. 
Take up all rugs and carpets and fill floor cracks. 
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Special Jobs for Your Jigsaw 


By EDWIN M. LOVE 


ARDLY a machine in the home work- 
H shop will be found more versatile 
| than the power jigsaw. Besides filling 
all the ordinary requirements, it can be used 
to cut tenons, dadoes for half-lap joints, and 
dovetails, and to turn out a variety of scroll 
and pattern sawing. Special ornamental 
work, such as cutting beads on square table 
legs and fluting short turnings, is readily 
accomplished with this valuable tool. 

How are tenons cut with a jigsaw? Gauge 
guide lines for the thickness on one edge of 
the piece and width lines on one face, and 
then square shoulder lines all the way 
around. Use the widest saber blade, rip the 


Spiral flutes are cut on a short turning with a 
file chucked in place of a saw blade. The large 
stop limits depth, while that at the operator's 
left gauges the start of the cut, which is made, 
top to bottom, by swinging the piece on the file 


cheeks first, the edges next, and finish by 
cutting the face and edge shoulders. 

On a workpiece that is not square all the 
way around, the cheeks can be made parallel 
with the face by standing the stock on edge 
by the side of the blade and tilting the table 
sufficiently to true the side of the blade with 
the entire width of the face. Return the 
table to a 90-deg. angle with the blade for 
ripping the edges. 

If several identical tenons are to be made, 
it is wise to use fences and stops. Cut the 
pieces to allow for exact tenon lengths, and 
set up a fence by clamping a strip of wood 
to the saw table. Not only must the dis- 
tance of the fence from the blade be correct, 
but the fence must also be parallel to the 
line of cut, which in some cases 
тау depart from the center line 
of the table because of the blade 
leading to one side. А pivot 
fence set up as shown in one of 
the drawings allows freehand 
guiding while fixing the location 
of the cut and may be used if 
preferred. Clamp the ripping- 
depth stop where the end of the 
piece will butt against it when 


Cutting a tenon. The gauge block 
at right limits the length of the 
tenon, that at rear shoulder depth. 
The blade guide is raised for clarity 


Curve the blade in to start the 
bottom of a cross-lap dado, and 
turn the piece to finish that corner 


3 Sawing a concave edge on a short 
piece slid along a curved fence 


4 Square table legs are scored by 
the saw preliminary to beading 


E Then V-cuts round the bead ends, 
and a file is used to smooth them 


HOW TO CUT TENONS, DOVETAILS, BEADS, WOODEN SCREWS, 


FLUTES, AND SEGMENTS ON 


the blade has sawed exactly to the base of 
the tenon. This is always safer than at- 
tempting to stop the cut with the aid of the 
guide lines alone. 

When cutting the shoulder, clamp a length 
gauge at the right of the table and a depth 
stop behind the blade to limit the shoulder 
cut, as in one of the photos. The latter stop 
should be of sufficient height to keep the 
work from rocking forward at the top. 
It eliminates any accidental cutting away 
from the vertical into the tenon thick- 
ness. The end of the work slides along 
a gauge block that locates the position of 
the shoulder. 

Since the fences and stops accurately lo- 
cate the cuts, no guide lines are necessary. 
To save time, it is good practice to rip all 
tenon cheeks with one setup, rip the tenon 
edges next, and finally set up the stops to 
cut the shoulders. 

In making dadoes and half-lap joints, saw 
the ends like tenon shoulders, but you will 
have to curve in from one end to start rip- 
ping the bottoms, as shown in a draw- 
ing and one of the photos. The piece 
can then be turned around to cut away 
the curved waste and make the first cor- 
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ner square. 

In what way are dovetails cut? Having 
laid out the pieces to be joined with the re- 
quired number of dovetails and matching 
pins (see P.S.M., Apr. '44, p. 151), clamp a 
stop block on the saw table, rip the sides 
of the dovetails first, and then cut out the 
socket bottoms. Rip the pins with the table 
tilted to correspond to the slope of the dove- 
tail sides, and cut the socket bottoms as be- 
fore, leaving only narrow triangular strips 
at the edges to be trimmed by hand with a 
chisel. 

When is pattern sawing advantageous? 
This is principally a means of rapid duplica- 
tion of pieces. Many of the methods used 
for pattern sawing with a bandsaw are 
adaptable for use with a jigsaw, but usually 
the thickness of the material or pad of 
pieces to be cut must be limited to 2”, or 
that amount minus the thickness of the 
jig base. | 

An adjustable jig for cutting segments of 
various radiuses is shown in one of the 
drawings. The table sections are screwed 


to the cleats, forming the ways for the slid- 
ing arm, which in turn is locked with a 
[Turn the page.] 


screw from beneath. 


Use of the offset pivot mount allows the 
slide to extend through the table behind the 
saw blade so that the pivot can be set near 
the blade for sawing pieces to a short radius. 
Adjust the table forward or backward to 
correct for the lead of the blade. This jig 
is equally useful for smoothing the edges 
with а sanding attachment or a file. 

One of the photographs shows a setup for 
cutting concave edges on straight strips. A 
curved fence is clamped to the saw table, 
and the work is pressed against it as it is 
fed into the blade. The same method also 


serves for cutting concave inner edges of 


segments already curved on the outer edges. 
For the latter operation, the fence may be 
shorter than the piece to be worked. 

How are square table legs beaded? Set 
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AUXILIARY GUIDE 


the saw table level and score 5etween the 
beads with a stiff saber blade, using a depth 
stop, as shown in a photo. Next cut the di- 
visions roughly V-shaped and finish by trim- 
ming them round. If the leg is thick and 
the blade tends to "barrel" by bulging out- 
ward in the cut, stiffen the blade by clamp- 
ing an auxiliary guide against its outer 
edge, as in one of the drawings. 

What is required for fluting turnings? 
Break off a suitable length of a half-round 
bastard file and grind the shank cylindrical to 
fit the chuck. Install it with one edge forward 
in the position of the teeth of a saw blade. 
Notch а piece of lumber to clamp behind 
the blade for а depth stop, and clamp in 
front of it, to the left of the operator, a 
guide for feeding the work against the saw. 
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Mark the flute spacing with a pencil on the 
upper end of the turning and press the work 
against the file at these points to make 
V-grooves. If half-round flutes are wanted, 
go over the work a second time, using а, 
rattail file. 

In making spiral flutes, that is, at an 
angle from the axis of the turning, as shown 
in one of the photos and as required in the 
powder-box project that follows this article, 
tilt the table to the desired angle. Then, 
when pressing the work against the file, 
swing it around carefully to one side to 
draw the top of the turning into the file or 
in the opposite direction to draw in the 
bottom. 

In making spiral flutes on a short turn- 
ing such as the powder box, the situation is 
this: If the table were swung to the ver- 
tical, with the axis of the cylinder horizon- 
tal, the edge of the file would touch only at 
the perimeter of the circle. With the table 
level and the axis vertical, the file edge (if 
straight) would parallel the axis, touching 
from top to bottom. However, since the 
table is tilted to conform to the spiral de- 
sign for the flutes, the file will touch only at 
the center of the turning if the side stop is 


Turned Powder Box Decorated 


MOUNT a 4" by 4" by 6" hardwood block 
on a lathe faceplate and turn it to 3%” di- 
ameter. Face the end and turn the inside of 
the lid with its flange; then cut it off 11/16" 
from the end, which leaves ж” of stock for 
finish turning. Face the rest of the block 
and hollow the inside to a tight fit for the 
flange diameter of the lid. 

Press the lid into place, then turn the top 
of it and complete the outside turning of the 
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accurately adjusted, centering on the file. 

Therefore, to make a flute from top to 
bottom, set the side guide far enough to one 
side to start the cut at the top or bottom, 
depending on whether it is a right or left- 
hand spiral, and then swing the turning 
away from the stop to complete the flute. 
This, of course, must be done carefully if the 
flutes are to be straight lines and all are to 
follow the same angle from the vertical. It 
will not be found difficult after practice, and 
it will be wise to try to perfect the swinging 
motion first on waste stock turned to the 
approximate dimensions of the finished piece. 

Use a variation of this method to make a 
wooden screw, such as the screw required 
in a spinning-wheel project. Tilt the table . 
to correspond to the lead of the screw, in- 
sert a saber blade, and set the backstop for 
cutting slightly less than the thread depth. 
Starting at the left end, feed the cylindrical 
stock into the blade until depth is reached, 
then carefully screw it along as the cut is 
made. This done, replace the blade with a 
three-cornered file, adjust the stop for full 
depth of thread, and complete the job. 
Leave a flat surface 1/16" wide on top of 
the thread. 


with Jigsawed Spiral Flutings 


box. While the piece is still chucked, use the 
indexing head of the lathe to mark off 12 
divisions for fluting, marking the spacing 
with a pencil on the upper shoulder. 

Pry off the lid and sand the inside of the 
box enough to make the lid fit freely. Then 
cut off the box and shape two flutes at each 
division as described in the preceding article, 
spacing each two of a pair so that they will 
be 3$" apart.—E. M. L. 
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OW to keep current maga- LOI 

zines where they can be se- КЁ r3 7 En 

lected quickly for reading is = 
a common household problem. | 
This wall or door rack, of elemen- 
tary construction, is a simple solu- 
tion. It can be hung on the inside 
of a cupboard or closet door, if 
you prefer not to have it show, or 
on the wall in a passageway or 
stair landing, where those who 
pass may choose their reading. 

Lay out the sidepiece profile, as 

shown in the drawing, on one 
piece of stock, nail another piece 
to it, and saw out both sections 
at one time. Next, lay out the 
shelves and shelf fronts, altering 
them, if necessary, to conform to 
the sidepieces; then glue shelves ES- | po 
and fronts together in pairs and | p Sn шев 
brad on a ц” by 365" stop at the |) B AMICO RAIL 
back. These troughs are then 2 Е ж. 12 
nailed or doweled to the sides. 
Rails are nailed on last, going 
on over the face of the sides to 
stiffen the framework. The length 
of all horizontal pieces should be 
changed in proportion if the width 
you decide upon is to differ from 
that shown here. 
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OU can hardly go through an ordinary are but a few examples of the variety of 
day without coming across many arti- decorative materials made possible with the 
cles printed by silk screen. Tablecloths, silk-screen process. 

glasses, trays, book jackets, posters—-these At little expense and in your own home, 

ч you сап individualize your 
stationery, make personal 
greeting cards, decorate 

| | shelving, drapes, table linen, 

| and handkerchiefs for your- 

| | | self and your friends, and 

print game boards, em- 

| | | Ww blems, colorful pennants, 

- and magazine covers for 

your civilian defense organ- 

ization, for your club, or for 

your school. You may begin 

silk-screen printing as a 

hobby and wind up with a 

profitable, interesting com- 

mercial venture. But no 

matter how or why you en- 

gage in this form of art, you 
will find it a lot of fun. 

Silk screening is a simple 
printing process that works 
on the principle of the sten- 
cil. The design to be printed 
is attached to a porous 
screen of silk or organdy 
stretched across a wooden 
frame. When the article 
that is to be decorated is 
placed on the printing base, 
the screen lowered over it, 
and the paint pushed across 

| the screen with a squeegee, 

paint will then go through 
the mesh of the organdy 


Patriotic posters like this one 
can be made in quantity with a 
silk screen. А separate stencil 
is required for each color used 
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wherever the fabric is "open" and leave an 
imprint. It will not go through where the 
stencil “closes” or blocks out the organdy. 
For a design in more than one color, a 
separate stencil is required for each color. 

The equipment is simple. You need a 
screen consisting of a rectangular wooden 
frame with organdy stretched across it, a 
smooth printing base or board upon which 
to set the card or other article on which the 
design is to be printed, and a rubber squee- 
gee for pushing the paint through the screen. 
Papers, paints, solvents, and other supplies 
can be found at most art-supply stores. 

A sturdy drawing board, a smooth table, 
or any flat surface will serve as а printing 
base. If there is an old window wiper handy, 


GUMMED PAPER 
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you need not buy a regulation squeegee, for 
it will work just as well. The purpose of the 
squeegee is to force an even coat of paint 
through the screen so that an equal amount 
of it will reach all parts of the design being 
printed. A customary method of quantity 
printing with a silk screen is to pour a 
sufficient amount of paint on the screen, 
push it across with the squeegee to print 
one card, push it back to print the next, and 
thus alternate each time, renewing the 
supply of paint when necessary. 

Make the wooden frame with strong, 
square corners, using any corner joint that 
you prefer and bracing it with angle irons 
if necessary. As long as it is rectangular, 
it can be of almost any dimensions, but 
14" by 20" will be found a good size. If you 
wish, you can make more than one frame and 
have an assortment of sizes. 

Stretch a piece of organdy across the 
frame to serve as a screen or ground for 
holding the stencil in a fixed position, tack- 
ing it tightly to the frame all around. This 
completed unit is known technically as the 
screen. The use of organdy, incidentally, 
was not developed as a wartime substitute 
and should not be considered a makeshift 
arrangement. When silk-screen printing was 
young, only silk was used, and this gave the 
process its name, but later on, while silk 
was still plentiful, other fabrics, among 
them organdy, also came into use and 
proved equally popular. 
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Hinge the completed screen to a printing 
base so that it may be raised and lowered 
into the same place for each screening. 
Hinges having removable pins will permit 
detaching the screen from the base when 
necessary, and also will allow substitution 
of another screen when desired. A 6” strip 
of wood held to the side of the frame with a 
single nail as a pivot will be helpful in 
propping up the screen so that your hands 
will be left free for removing prints from 
the base and for inserting fresh cards. 

This silk-screen outfit is permanent equip- 
ment that will not have to be replaced for 
each new project. The same unit, properly 
cleaned, can be used for dozens of different 
jobs. With it you can print on any reason- 
ably flat surface, and that includes such 
diverse materials as paper, leather, card- 
board, wood, glass, linoleum, and textiles. 

Before taking up the preparation of 
stencils, it is well to look into how silk- 
screen craftsmen handle the problem of 
register. In a one-color job this is not quite 
as important a problem as in work with two 
or more colors, for then care must be 
taken to print each color in alignment with 
every other color. 

Here is a foolproof method of color regis- 
tration. The card to be printed is centered on 
the printing base, like a picture in a frame, 
with the sides of the stencil frame as the 
limiting boundaries as shown in Fig. 1. 
Cardboard register guides are then tacked in 
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position along the sides of this card. They 
fix the position of every succeeding card in- 
serted for the printing of that particular 
design and are not altered or reset until all 
the colors have been printed on all the cards 
for this job. 

There are five main ways of making 
stencils, but one—the photographic method 


'—is fairly complicated for the beginner and 


will be omitted here. 

Most elementary is the paper stencil, 
which may be prepared from a sheet of 
tracing paper or ordinary bond paper. Lay 
this paper over the picture or decoration to 
be reproduced while the latter is centered on 
the printing board between the registry 
guides and fasten it with adhesive tape; 
then trace the lines desired with a sharp 
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knife, preferably a stencil knife, as in Fig. 2. 
Remove the tape carefully so as not to shift 
the tracing paper, and then lower the screen 
into place. The paint that is to be used in 
printing is put on the screen and spread over 
it with the squeegee. This adheres the 
stencil to the screen, after which it is a 
simple matter to raise the screen and peel 
off those parts of the stencil that are to be 
left open for printing the design, as shown in 
Fig. 3. 

The card to be printed is then placed on 
the printing board after the original has 
been removed, and the printing is begun, 
paint being spread over the screen with the 
squeegee. Silk-screening paint, with either 
an oil or water vehicle, is obtainable at 
artists’ supply houses. When you have made 
as many cards as desired, or have finished 
them all with the first color of a multicolor 
print, scoop up the paint remaining on the 
screen and peel off the stencil. The screen 
can then be washed with kerosene-soaked 
rags, after which it will be ready for a 
new stencil. 

If hundreds of copies are to be printed, a 
block-out stencil will prove better than paper. 
Glue, diluted with 3 parts water, is used 
to block out those parts of the screen that 
are not to be printed. Lacquer or shellac 
can be used instead of glue, however, and 
are necessary with water colors so that the 
paint will not dissolve the stencil. 

Lay the screen over the model and trace 
the desired lines on the organdy with pencil 
or ink. Remove the original from the base, 
lower the screen, and then block out the 
parts that are not to be printed, applying the 
glue or other medium with a paint brush, as 
in Fig. 4. Allow plenty of time for drying— 
at least an hour for glue, 
less for shellac or lac- 
quer—and proceed with 
the printing the same as 
when using a paper 
stencil. 

When the screen is to 
be cleaned, if glue has 
been used, just sponge it 
with warm water to dis- 
solve the glue, washing 
both sides of the organdy. 
Lacquer thinner or alco- 
hol is required for the 
other mediums. Be sure 
to allow the screen to 
dry thoroughly before 
putting it away. 

Lithographer's tusche, 
used with glue, forms the 
basis for still another 
stencil. Unlike the other 
methods, the tusche, 
which is а greasy sub- 
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stance either in liquid or crayon form, is ap- 
plied to the screen within the outlines of the 
design to be reproduced, as in Fig. 5, instead 
of outside them. Any mistakes in design may 
be washed out with water while the tusche is 
still wet, or with kerosene after it has set. If 
the picture being copied is valuable, a tracing 
of it may be used as a model to keep tusche 
from seeping through the screen onto it. 

Prop up the screen after applying the 
tusche, or remove it from the hinges and 
place it on blocks, and then spread glue 
over it with a piece of cardboard. If not 
free-flowing, the glue may be thinned with 
water. When the glue has dried, that over 
the tusche foundation will be scaly and can 
be easily broken away and removed, along 
with the tusche, with a kerosene-soaked rag, 
leaving the necessary open sections in the 
stencil for printing. 

Tusche may be made to give a variety of 
textural effects. In the liquid form it may 
be applied with an atomizer, air brush, 
toothbrush, or comb, or it may be stippled, 
spattered, or cross-hatched. The soft, 
sketchy lines of the crayon may be accented 
with the liquid tusche to bring out high 
lights or to add depth. 

Finally, there is а special film-stencil 
paper that is often preferred when printing 
is to be done in the thousands. This special 
paper, which can be obtained from art- 
supply dealers, is a glassine sheet lacquered 
on one side. The film is laid, lacquer side up, 
over the picture to be reproduced and is 
fastened at the corners with adhesive tape. 
Then the design is cut with a stencil knife, 
but just through the lacquer, not through 
the glassine paper, and the cutout parts are 
stripped off, as shown in Fig. 6. Examine 
the open areas and brush 
off any stray particles of 
lacquer that remain. 

Now lower the screen 
and apply a little lacquer 
thinner with a soft, fold- 
ed cloth to a small area 
at a time. Rub it with a 
dry, clean cloth, working 
more briskly as the thin- 
ner dries. This adheres 
the lacquer to the screen 
so that the glassine paper 
can be pulled away. Open 
places are thus left in the 
lacquer stencil through 
which the paint will print. 

A stencil of this kind 
is practically imperish- 
able and can be stored 
with the screen indefinite- 
ly if you wish to preserve 
it for further use, or it 
can be dissolved away. 
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ADD LIFE TO YOUR MODEL PIKE 


By Carl W. Bertsch 


REES are often a headache to the model 

builder concerned with reproducing na- 

ture in miniature. One successful but 
tedious method of making them is to fashion 
the skeleton — trunk and branches — from 
wire, use wax, plastic composition wood, 
or papier-maché to build up the larger 
trunks, and then glue the leaves on labo- 
riously. The leaves can be made of paper, 
bits of sponge rubber, or slices of natural 
sponge. 

For a large tree of a particular type dom- 
inating the foreground of a three-dimen- 
sional picture, this method is still the best. 
The time and labor spent are well worth 
while for one or two trees. But when many 
trees are to be built on a large slice of coun- 
tryside, some other method must be used. 

I have found that going to nature for my 
skeleton, the tree structure, has produced 
gratifying results. Babies'-breath, Gypso- 
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Which is the real 
scene and which the 
model-rail layout is 
hard to tell in these 
photos. The  land- 
scape at left, built 
up from dried twigs, 
sawdust, and sponge 
rubber, is almost a 
duplicate of the real 
scene shown below. 
Many natural views 
are possible in mak- 
ing your pike realis- 
tic in every detail 


phila paniculata, an old-fashioned 
garden flower, when dried with its 
flowers, can be used to imitate al- 
most any type of wide-branching 
tree. Bunching individual stems and wind- 
ing them with brown or black carpet thread 
is a mass-production method far more real- 
istic than any other I have known or used. 
Dried babies’-breath can be purchased at the 
larger artificial-flower stores in natural 
color or dyed green. I prefer it dyed. 

What might be an elm with a bush near 
its base is shown in the photograph on page 
163. Both were made from dried babies’- 
breath. The diminishing scale of the other 
trees in the photo indicates some of the pos- 
sibilities. With its flowers attached, you 
have without further preparation trees just 
breaking into leaf in spring. For summer 
and fall foliage, leaves must be added. The 
most satisfactory material for this is ground 
sponge rubber. It is now difficult to obtain, 
but old chair-seat cushions made of sponge 
rubber are still to be found. 

Cut the rubber with scissors into 1” 
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BABIES-BREATH 
AND SAWDUST 


SPLIT SPONGE 
RUBBER OR 
COARSE SAWDUST 


D SAWBUSTU- iets т 
ES Wem ROPE Ў 


5 | FRAY ENDS OF 
+= | HEMP ROPE 


р DIP IN — / 
| CASEIN GLUE 
| AND "PLANT" 


pieces and run them through a kitchen meat 
grinder, using а medium-fine cutter. Pre- 
pare а thick mix of casein glue in a large 
bowl, and dip the ends of your trees into 
this and then into the granulated sponge 
rubber. Next, apply glue to the inner sur- 
faces and sprinkle on more granules. The 
result will be а well-leafed tree. 

Sawdust, coarse and medium-fine mixed, 
is the next best material for leaves. Instead 
of dipping the branches, sprinkle the saw- 


dust on. Sawdust with its finer particles is 


even preferred to sponge rubber for distant 


groupings. 
After preparing a heavy-foliaged tree 


with either of these materials, hang it top 


down on а, line, gently squeeze the branches 
together, and leave it to dry. If it is allowed 
to dry upright, the weight of the leaves will 
make the branches droop. 

In woods viewed from а distance, the 
trunks of trees rarely show, and even single 
full-leafed trees show little trunk, so plant 
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DEAD BRANCHES OF HEDGE 

REALISTIC "DEAD TREES" 
THE ENDS AND SCRAPE OFF THE 
BARK IN PLACES 


SPLIT SPONGE RUBBER , 
OR COARSE SAWDUST 2X 
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SPLIT SPONGE — RE 
RUBBER BY | 
TEARING WITH 
THE FINGERS. ~ 
NEVER LEAVE 
HARD EDGES 


R- MARSH GRASS, 
WILD GRASS, WEEDS,AND WHEAT 
ARE IMITATÉD WITH HEMP ROPE. 
AFTER PLANTING "WEEDS; TOUCH 
LIGHTLY WITH GLUE AND SPRINKLE 
WITH FINE SAWDUST. 


these trees as low in the ground as the 
branches will permit. You will find that you 


need fewer trees to achieve density. 
plant bushes low. 

A 10" tree is 40’ high on a scale of ц” 
equals 1’, high enough for model-railroad 
requirements. If a tree of this size is heavily 
leafed, it may be necessary to support the 
branches by circling them with fine black 
thread, which is not readily visible. 

Firs, pines, Lombardy poplars, and weep- 
ing willows cannot be imitated successfully 
by mass-production methods, but must be 
built up of wire, as shown in a drawing, ex- 
cept for distant background. Fir and pine 
forests are best painted on backgrounds, the 
mass-produced trees leading up to within 
1” or 2". This air space creates the illusion 
of terrain dipping downhill to rise again in 
the distance. 

Lombardy poplars and cone-shaped firs 
can be simulated from sponge rubber if they 
are on à small scale in the distance. Avoid 


Always 
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clipped, formal-garden effects, and strive to 
imitate nature from your photographs. 

Many herbs, wild flowers, grasses, dead 
twigs, and small roots will contribute to 
your completed landscape. 

Coloring your miniature countryside is the 
final step. Critically observe the woods and 
fields, and you will discover that no two 
trees, bushes, or patches of grass are ex- 
actly the same shade. In the distance are 
blues, lavenders, and purples; nearby trees 
are green tinged with yellow, brown, blue, 
and purple, grasses and weeds run from pale 
green to yellow, red-brown, and purple- 
brown, and ivy and wild vines are blue. Even 
the bare earth is red, yellow, brown, and 
bluish. Your sponge rubber and sawdust 
can be tipped with a multitude of colors to 
represent wild flowers. 

Artist's tube oil colors, studio size, are 
the best to use. These may be sufficient: 
Ivory black 
Prussian blue 
Ultramarine blue 
Cobalt blue 
Cerulean blue 
Cobalt violet | 
Permanent green, light 


Permanent green, 
medium 


Burnt umber 

Raw sienna 

Burnt sienna 

Yellow ochre 

Golden ochre 

Cadmium yellow, 
medium 

Cadmium yellow, pale 

Cadmium orange 

Permanent green, dark Harrison red 

Raw umber Cadmium red, light 


To these add a 1-lb. tube of zinc white. 

Thin the colors well with pure turpentine. 
Use 1" artist's bristle brushes for general 
terrain, smaller brushes for tipping flowers 
and vines. Trees should be sprayed with an 
artist's airbrush designed for oil colors or à 
good spray gun, never a standard retouch- 
er's airbrush. 

Be wary of flat backgrounds unless you 
are a landscape artist. Your safest bet is 
simply sky, possibly with interesting pat- 


These trees are made from dried flowers. Their 
diminishing scale will add distance to a landscape 


terns of clouds. Remember that the blue at 
the horizon is lightest. If your pike is bril- 
liantly lit, then your sky and clouds must 
suggest bright sunlight. 

Have a definite sunlight source when 
painting clouds. Pale pink and yellow, ac- 
cented by pure white on the sun side and 
light grayish blues and lavenders on the 
shade side, will give clouds three-dimen- 
sional quality. Keep them light in color un- 
less you prefer rain or storm clouds. 

And last, paint your whole layout—scen- 
егу and sky—under the light you intend to 
use in running your railroad. 


A. 

1 
WITH HOT < AY 
AND DIP IN А M X 
RUBBER OR TAIF. 

д0 ат V) Wf, АТТАТСНЕО и 
И ЧАЛ | AS LoMBARDY. 22 „1 
m А POPLAR t: 


; E: | Ex "a q ы 2 BS. BAY reg 


Р 
z 
т ъ 
А ы Е: 
T F E 4 4 a D a T m # " "IA Le -: Я А ys REN C LRL re а. 
a IEN ML A i t LE. m Е = yf i 3 : za "aad. =" Hag s Lo i oe eee pet РҮ. 4, ae Par gs E ara No ls o» i w 5 PLE бы: a 
ГЕ -— NF 1 = F ار‎ - Е П ГЕ + 1 HF | GM s ad x " MT a "^ "masa 8 ; й " теч РЕТ T г L y + 
1 ا‎ Lu дара LNZIGE T E ld 4 a п Н a 1 я n ag 1 в = ^ к” "dam ER یا ال‎ j ы! 1^. A Шш! a 
Е Bat E ah А жыш, + p. d qma Б Ч a o | ' og" = =) РЕЧ Ы. m —' E L М я. й E 
arl ATH SL. p REA n o CONS ji M n et adr T TX PE TC ^ 1 ; Ж, „ТЕГИ m, Den Mi. ETT Pea Wu рр yr 
ы Р LI ge fU mot ure з : E ا‎ TE 1 D MEAT el P aS Бу TUA = E X - г -—— а a ЕИ атр ee a =: aa = р ae = 
LI н 5 Рас ы = *, EP "n ® + vw r 1 аш Í voro UU =a 1 lj = 7 A Me mo JN me cam oe "ue a #1 LL UY : 
a Й u віла б y E r Li E -F га f ат oe aS a „К 


By John Modroch 


HEN is the best time to service a fur- 

nace? Obviously not during the heat- 
ing season, for many parts cannot be taken 
out, or even reached, until the furnace is 
shut down. Many wise householders get at 
the annual furnace job in the spring, as soon 
as the last need for heat has ended. Thus 
they assure maximum protection against 
corrosion of exposed metal and also have 
time to order replacements. 

Don’t drain a steam boiler for the sum- 
mer; it is better to keep it filled to prevent 
rusting and to avoid the need for “condi- 
tioning” fresh water in the fail. Stale 
water, containing less air, is a better heat 
retainer and is less corrosive than fresh 
water. 

Since the cleaning of a heating unit is be- 
gun at the top to prevent the settling of soot 
and scale on parts previously serviced, begin 
by checking the smoke pipe, which should 
be taken down and emptied of soot. After 
a thorough cleaning, protect it from sum- 
mer dampness with a coat of hot-pipe alum- 
inum paint or some other metal paint. 

When ordinary hard coal is used, soot need 
be cleaned out only once a year, while an 
oil-burner smoke pipe may need attention 
only every two or three years. The pipe of 
a stove burning green cord wood may re- 
quire cleaning every month or so, and if 
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CRACKS in some boiler sections can be seen 
through a peephole with the help of a flashlight 
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trash is burned in a furnace in the summer, 
the pipe will need another cleaning before 
it is fired in the fall. 

During reinstallation of smoke pipe, make 
the joints airtight where the pipe enters the 
chimney and where it fits into the smoke 
head of the furnace or stove. Furnace putty 
or some fireproof plastic compound is an ex- 
cellent sealer, or a mixture of 1 part Port- 
land cement and 3 parts asbestos may be 
used. Snug-fitting chimney thimbles and 
collars are also a help. 

Make sure the chimney flue is also air- 
tight by closing the clean-out door of the 
soot pocket in the flue below the smoke-pipe 
opening, and by sealing with tight-fitting 
flue stops any other pipe openings in the 
cellar or on the floors above. If the prongs 
of a stop fail to hold, spring them slightly. 

Near the top of a hot-air furnace, a clean- 
out door leads into the heat-dispersing 
chamber. There are several such doors on 
some steam and hot-water furnaces, each 
affording access to a section of flue passage. 
Scrape or brush the ones at top first and 
work down. Some persons use a vacuum- 
cleaner hose after removing the hard scales 
and most of the dust. 

If the fire pot has a lining, examine it for 
breaks. This is particularly necessary in a 


deep fire pot where fresh coal, fed to the top 
of the bed, must settle a considerable dis- 
Lining 


tance before it reaches the grate. 


FLUE PASSAGES are cleaned with a wire brush 


to remove soot and scale that cut down heat 
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INSURE YOUR 
WINTER COMFORT 


that is pitted will keep the bed 
from settling level by holding the 
sides suspended, and this eventually 
causes the formation of clinkers 
around the edges and limits the fire 
to the center portion. 

Firebrick lining should be pried 
from a burned section, and new 
bricks, soaked in water before be- 
ing fitted, laid with just enough fire 
clay to point up the edges. Fire 
pots designed for replaceable cast- 
iron linings are equipped with 
cleats or similar devices to hold the 
sections in place. 

Small breaks in the filer that 
seals the joints between the fire pot 
and other castings can be closed 
with furnace putty or fire clay 
when the furnace can be shut down 
for a day or two to give the ma- 
terial time to set. If the joints are 
in very bad shape, call in an ex- 
perienced repairman to take the 
castings apart and reset them. 

Leaks in a boiler section, some- 
times caused by uneven expansion 
when a cold furnace is fired too 


WATER GAUGES сап be cleaned when the furnace is in 


operation with an acid solution drawn up by vacuum action 


fast, сап be stopped in some cases by а pre- usually be stopped by turning down the nuts 
pared commercial sealer poured into the on the boiler tie rods to draw the sections 
boiler as directed by the manufacturer. together. Be sure to turn the nuts back 
Leaks at the joints between sections can again to their original setting; otherwise 


FIRE-POT LININGS of firebrick should be re- 
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LEAKY JOINTS are stopped by tightening 
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moved when burned out and replaced with new bricks the tie-rod nuts and then turning them back again 


MAY, 1944 


165 


® < " a 
E - M Я aa -— . = 4 
е a- LÀ я 41 БЕТҮ, = . » ч т f 2 7 | 
у : : “ = Е NC à i ا‎ эг. 
EXTEND IN T 


оО + 5 | N-QUT DOORS _ 


Н БЕУ RIDERS ON 


hur иам ер ET » 


FUE = —  ANDSMOKE-HEAD  — 


FILL SMALL 
OPENINGS IN FIRE- , 
| POT JOINTS WITH 


CLINKE RS FURNACE PUTTY 


27 


FIRE POT 


E i d 
- o 
a D Tw 
uds EN 
EAE | ve: 
at ор пп ој: e | 
hs ; NE AP 
е 
e : | Sa e 
` ROUGH LINING SMOOTH LINING | k 
PREVENTS FUEL ALLOWS BED TO Em bis. 
FROM SETTLING SETTLE EVENLY —— | 
EVENLY. FIRE AS FUEL BURNS FIRE BRICK LINING | : 
DIES OUT IN ROUND FIRE POT E v. 
OF FURNACE YOU SHOULD NOT ВЕ 
ABLE TO PULL A SHEET 
OF PAPER FROM A 
CORRECTLY FITTED N, | 


PRESS PACKING INTO 
SOCKETS WITH BREAKS 
ON ALTERNATE SIDES 
OF GLASS 


COMPRESSION 
RING 
| GRATES 


COLLAR NUTS 


ACCUMULATED 
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further expansion may break the rods or 
lugs or crack the sections. It is normal for 
the tie rods to be loose and the nuts finger- 
tight when the boiler is cold. 

Dirt and scale should be scraped from 
warped doors, and the high spots then filed 
down so the entire rim will seat flat against 
the frame. А sheet of paper may be used 
for a test of the fit as shown in one of the 
drawings. 

In inspecting the grate, manipulate the 
shaker handle or crank and observe the ac- 
tion through the fire door. Never force a 
shaking mechanism, for you may cause 
more trouble. If the metal has not been 
burned away, clean breaks in a grate can 
usually be repaired by welding. Failure to 
empty the ashpit allows ashes to bank up, 
shutting off air that protects the grate from 
overheating, and is a common cause of dam- 
age. 

To replace a broken water-gauge glass, 
remove the guard rods, or the front panel 
of the furnace if it serves as a cover; then 
unscrew the collar nuts at the top and bot- 
tom of the glass, lift out the broken ends 
and the compression rings, and scrape out 
the old gasket or packing. The new glass 
should be cut about °з” longer than the dis- 
tance between sockets. Slip a compression 
ring and collar nut on each end of the glass, 
and insert one end into the bottom so:ket. 
By pushing it all the way, you can bring 
the other end into position. Then lift the 


glass enough for both ends to extend equal- 
ly into their sockets, and fil the space 
around the ends with a packing of rings cut 
from graphited cord or a wrapping of soaped 


string. If the latter is used, wrap it around 
the glass in the direction in which the nut 
wil turn when tightened. Don’t use too 
much packing, tighten the bottom nut first, 
and don't tighten too hard, or you may 
break the new glass. 

If a broken glass cannot be replaced im- 
mediately, shüt the valves above and below 
it. The height of the water can be tested 
by turning the try cocks. Water should 
run out of the bottom, and the middle, if 
there should happen to be one, but not from 
the top cock. 

A water-gauge glass can be cleaned with 
a tablespoon of raw muriatic acid in a cup 
of hot water while a furnace is in operation. 
Handle the solution carefully to avoid 
splashing it on your clothes or skin. Close 
the bottom valve, and blow the water out 
of the glass by opening the drain cock. 
Then close the top valve very quickly and 
submerge the drain cock in the acid solution 
at once. The vacuum thus created will draw 
the solution into the glass. Keep the drain 
cock submerged, and open and close the top 
valve, expelling and drawing up the solu- 
tion, until the glass is clear. 'Then close the 
drain cock and open the top and bottom 
valves again. 

When ordering replacements, give your 
dealer all the information he requires. It 
should include the manufacturer's name, the 
serial number or size and type of stove or 
furnace, and a description of the part and 
its pattern number. Look for the name 
plate containing the serial number on the 
inside of the clean-out or ashpit door. The 
pattern number is cast on each part. 


Grates require inspection for warping, cracks, and 
burned-out sections. А welding job will repair a 
clean break if the metal has not been burned away 


Warped doors should be cleaned, scraped, and filed 
on the high spots until they fit flat; otherwise 
they let in air, spoiling your control of the fire 
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CUT RUBBER HOSE I" LONGER 
THAN CIRCUMFERENCE | 
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Auto-heater hose, or similar heavy hose of 2" to %" inside diameter, and four ordinary door springs 
will give you a new set of tires for a baby carriage. Stretch a spring through each length of hose, as 
shown, and join the end loops with strong wire. Turn the hose occasionally for a new wearing surface 


RUBBER-HEADED 
TACKS 


Two or more cushion tacks on the back of a desk, To prevent loss of small pieces of china, tiny 
chair, or other furniture that is pushed against lids, and the like during unpacking after moving, 
a wall keep paint or wallpaper from being marred wrap these articles in the colored comic sheets 


Bands of blue and black ink make Worn net curtains can be sewed A soft cord threaded through the 
easily distinguished guides on into bags to hold stored onions. holes of records in an album тау 
pull cords of Venetian blinds Кип heavy cord through the hems prevent breakage during a trip 
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34x27" 
STOP 


TABLE IN FOLDED POSITION 


For out-of-door dining, here is a sawbuck table 
that can be folded up and stored out of the way 
when the meal is over. Stock "^" thick can be 
used for the top, cleats, and braces, but 1/8" 
wood is best for the legs, which are hinged to 
blocks on the underside of the top so that they 
fold inward. A wood drop lock is also hinged to 
the top next to each set of legs, as shown, for 
holding, the legs steady when the table is in use 


BURNED- 
FUSE 


Pushed into the ground, this rod 


up, its bent end is held by a пої c 


MAY, 1944 


| WASHER 


Old electric fuses screwed into 
anchors a farm gate open. Pulled ug sockets keep the sockets 
ean when spray-painting is done 


BROOMSTICK SET INTO NOTCHES 
IN SIDES OF BOX 


STRAIGHTEDGE 


Rolled wrapping paper is handled easily if 
it is mounted on a broomstick in a wooden 
box. A wood or metal straightedge, raised 
on thin washers, serves as a tear-off bar 
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Loose-leaf reinforcing rings aid 
in locating nails used as garment 
hangers in dimly lighted places 
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MILLING 


T HIS is a job calling for three interesting 

operations on the versatile milling ma- 
chine. First, the bar stock must be squared, 
taking slab cuts with a helical milling cut- 
ter; then the web and flanges are straddle- 
milled with two staggered-tooth cutters 
mounted on the arbor; and finally an end 
mill is used to cut the T-shaped bar to 
finished length. Careful checks with preci- 


Here is a T-shaped bar to be milled from bar 
| stock 3” square. The sides are to be milled 
flat and square to 2/2"; then web and flanges are 
to be straddle-milled. Finished length is 16” 


Lak 2% 


Har- Rolled SAE 4315 steel 
cut at 6O surfoce ft. per min. 
HS. cutters 
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T-SHAPED BAR 


sion gauges are necessary after each short 
trial cut to assure accuracy. 

A number of instructive steps in the job 
are shown on the following pages in pictures 
taken from one of the series of movies pre- 
pared by the U.S. Office of Education for 
use in training machine-tool operators for 
war plants. These films are distributed for 
the Government by Castle Films. 


9 Cut an 18" length to allow room for end holes 
= to take hold-down clamps and space for trial 
cuts. Align it with the cutter, uisng a parallel 
bar held against parallel pins set in a table slot 
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P 


3 Push the bar stock against the тет Баг, 
tightening two small jackscrews also fitted 
into one of the table slots. Then the end clamps 


are tightened to hold the bar firmly to the table 


 3'x3.1416* 9. 4248 = 0.7854. 
60+ 0.7854" = 76 R.P. м. 


5 Since the specifications call for a peripheral 
speed of 60 surface feet per minute, set the 
cutter-speed dial at 74 r.p.m.; it is the nearest 
machine speed to the 76 r.p.m. calculated above 


Mill the first side, flooding the cutter with 
coolant; then turn to the opposite face. Use a 
2/2" gauge block and a dial gauge placed on the 
table to check the depth after a short trial cut 


All faces are to be slab-milled, one cut for 
each face, with a 3" diameter helical cutter. 
The cutter is mounted as close to the column as 
possible and on a short arbor to minimize spring 


| 


Set table feed for &" per minute—a chip load 
of .005". In setting depth of cut, raise the 
work to a feeler gauge under the cutter; then run 
the work clear and raise it '^" plus gauge height 


Slab-mill the third and fourth sides the same 
way. Brass plates will prevent marring of a 
finished face by the jackscrews when the work is 
pressed against the parallel bar [CONTINUED] 
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9 Check the height with the dial gauge and the 
width with a micrometer. The next step is to 
straddle-mill with one roughing cut, leaving .010” 
on each side of the web and .020” on the flanges 


11 То center the cuts so that both the flanges 


will be the same, place the outside cutter 
against a feeler gauge held against the inside of 
the bar; then set the table cross feed at zero 


13 Set the table for a cut .080" deep and then 
make a trial cut, running the work into the 
cutters for a short distance ond using cutting oil 
to keep the cutters cool and to flush out chips 
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10 Mount the two cutters with a 1/2” spacer and 
two .010” shims between them. The width of 
the shims is the amount to be left for finishing. 
Check both the spacer and shims with a micrometer 
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ТЕ 
DISTANCE : 
TABLE MUST | __ 
BE MOVED 
12 resins the ioio 2780" ths е sum 


of the widths of the feeler, one cutter, one shim, 
the spacer collar, and ona flange, as shown above 


1 | Check the width of the web with a micrometer 
| to see that it is 1.520", which leaves .010" 
on each side for the finishing cut. The extra length 
of the bar leaves room for any needed correction 
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1 To be sure both flanges are the same and the 
web thus centered, check the distance from 

the side of the web to the side of the bar with a 

depth micrometer. A reading is taken on each side 


2 


17 Using the same cutters, set them for a finish 
cut by removing the two .010” shims. Move 
the table over .0!0” to center the work, take a 
short trial cut, check, and raise the table .020" 


1 For a fine finish, increase the cutter speed 

and decrease the rate of table feed, but do 
not make the feed too slow because a tooth might 
slide without cutting. Use a flood of cutting oil 


16: Toke the straddle cut at a feed of about 3” 
per minute—about half that of the slab cut. 
Note that the cutter teeth are staggered and set 
at alternate spiral angles for taking a deep cut 


18 Another short trial cut is taken in the end 
waste, and the height of both the flanges is 
checked in this new cut with a dial gauge and a 
l'" gauge block set on the milling-machine table 


20 Check all dimensions against the blueprint; 
then set the bar in a vise on the table and 
take 1” from each end with an end milling cutter 
to bring it to 16”, cutting off the clamp holes 
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BORING LARGE HOLES is best done in the 
lathe with a boring bar. The one shown above 
was used successfully for boring 1%” holes 
in steel stock chucked in a lathe that had 
chattered with a twist drill larger than 14”. 

This bar, made mostly from scrap stock, 
was designed for use in the tailstock turret, 
but could be adapted to a cross-slide turret. 
Consisting of a 34” cold-rolled bar turned 
down to 15” diameter at the boring end, it 


USING A SECOND NUT over а thin ma- 
chine nut, such as a lock nut, will present 
a greater surface for gripping and keep the 
wrench from slipping off. Leave a space 
between the two nuts so there will be no 
chance that the top nut will keep the other 
from being seated securely. The top nut is, 
of course, removed after the tightening has 
been completed.— THOMAS "TRAIL. 
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TOOL HOLDER - 
FOR SHAPER HEAD 


HOLLOW-HEAD 


will hold either a single or а, double- 
bladed bit. The first !5" of the bor- 
ing end serves as a pilot in a 
predrilled 14” hole in the work and, 
to save wear, can be turned down 
slightly and fitted with a fairly thin 
hardened collar, as shown in the drawing. 
Well-lubricated bronze may serve on some 
jobs. Either round or square bits can be in- 
serted in the 14” square tool hole. 

The boring bar, plus an assortment of bits, 
wil make holes up to the capacity of the 
lathe. Use it to enlarge the pilot hole to 
within 1/32" of the finished size; then true 
the sides with a boring tool mounted on the 
cross slide.—W. E. B. 


RETURN-STROKE LIFT just 
behind the bit is provided by 
this holder designed to keep 
the cutting edge of а shaper 
tool from dragging on the 
work. The main part of the 
tool holder is cylindrical and 
consists of two pieces fitted 
together with a stepped joint 
in which there is a 1/16" gap 
to allow a hinged movement 
on the return stroke. A small 
coil spring in this gap puts a 
slight pressure on the hinged 
part to keep the tool pushed 
down fully on the outward 
cutting stroke. The assembly 
is held in a bracket, which in 
turn is inserted in the cus- 
tomary way in the tool post of 
the shaper. All parts are 
shown at left.—H. D. C, 
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DRILLING A SERIES OF HOLES where fine 
tolerances must be maintained between two 
holes, or where three must be drilled in a 
straight line, is simplified by the use of the 
adjustable drill jig shown at the right. Dis- 
tances are established on the bar, which is 
then clamped to the work, and drilling is 
done through the guide holes. Use of the 
bar eliminates drilling to a scribed line, a 
procedure that is often subject to mul- 
tiple error. 

Drill blocks, in which the guide holes are 
located, slide in a grooved slot in a metal 
frame and can be locked in position any- 
where within the frame. In the photo, the 
bar is shown clamped temporarily to a 
milled block and so held vertically while 
distances between bit shanks in the guide 
holes are set with the aid of a vernier height 
gauge, but calipers could be used as well. 
Final adjustment is made with a micrometer. 
Accuracy to .001" is said to be possible. The 
bar was invented by Arthur Anderson, a 
mechanic at the Northrop Aircraft, Inc., 
plant at Hawthorne, Calif. 
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THIS FOLLOWING CENTER for a reamer, 
tap, or similar tool is equipped with a spring 
to provide flexible pressure when mounted 
in the lathe tailstock or in the drill press. 
Turn the shank first to a No. 2 Morse taper; 
then slip the shank in the lathe spindle, sup- 
port the end in a steady rest, and drill and 
bore. 'Turn the center, leaving a stub on the 
end and .015" to .020" on the face of the 
point for final grinding after hardening. 
Tap for a setscrew, however, before harden- 
ing.—ROBERT L. HOTTMAN, 


BREAKAGE OF SMALL TAPS can be avoided by mount- 
ing them in a hollow-shank pin vise of the type used by 
model makers and jewelers, and then setting the work 
up in the lathe or clamping it on the drill-press table. 
A rod that is a free-turning fit in the hollow shank is 
fixed in the chuck or tailstock spindle. This holds the 
tap in perfect alignment, preventing that side motion 
that often results in breakage. The pin vise is turned 
with the fingers only, as shown. The motor is, of course, 
not turned on.—E. К. LOSCH. 
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PRACTICAL POINTERS 


re Photogenic 


ON A NEGLECTED SUBJECT 


FOR PHOTOGRAPHS THAT HAVE A TRUE PICTORIAL 
QUALITY AND YET NEED NO SPECIAL EQUIPMENT 


By Florence C. O’Connor 


Photographs 


[ EW byways of photography are more 

satisfying than taking pictures of houses. 
The full possibilities of houses as camera 
subjects are often overlooked by the unim- 
aginative amateur—who may instead bewail 
the “lack of good picture material in my 
neighborhood." Actually, whether you live 
in city, town, or country, there will be build- 
ings nearby that will offer a real challenge 
to your camera sense and technique. 


by the Author 


It's true that there are plenty of rules and 
technical commands in camera texts about 
architectural photography— too many, per- 
haps. Very likely these rules have fright- 
ened many an amateur away from photo- 
graphing houses, even though he is the same 
camera fan who without a quiver of a plate- 
holder attempts portraits of his mother-in- 
law. What is often not realized is the fact 
that taking pictures of houses is a vastly 
different thing from ar- 
chitectural photog- 
raphy. 

In the latter case, 
precise verticals and 
needle-sharp detail are 
all-important. But pic- 
tures of houses should 
offer something more 
than a static, correct 
appearance. If a house 
is to take up the great- 
er portion of your pic- 
ture space, try treating 
it as you would a por- 
trait. What you want 
to show is the charac- 
ter of the sitter—the 
house——and its effect on 
you as a discriminating 
photographer. If you 
wish to treat the house 
as you would a person 
in a realistic character 
study, then the homely 
or intimate features in 
its everyday surround- 
ings are important, and 
they must be welded 
into the story you want 
your picture to tell. 

No architectural pho- 
tographer would be 
caught without his tri- 
pod, but if you do not 
happen to have one, 
don't let it bother you. 

[Turn the page.] 
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(Саде Street 


Since effect rather than detail is what 
counts, perfect perpendiculars are not so 
important, though a tripod will be a help in 
giving you a chance to compose the picture 
more carefully. Don’t worry either if your 
camera does not have a rising front. No one 
but the strict architectural photographer is 
going to mind much if the walls have a 
slight Tower-of-Pisa quality. If the verticals 
turn out to be badly tilted, you can compen- 
sate for this by tipping the easel when en- 
larging. 

Before you click the shutter, it’s a good 
plan to study your subjects at different 
hours of the day and seasons of the year in 
order to see what kind of lighting comes 
closest to giving the right impression. 
Houses have а way of changing their ap- 
pearance according to the time of day and 
the season; a building that seems warm and 
gracious on a spring morning may well look 
gaunt and bleak in a winter twilight. 

More of this selective judgment can be 
exercised when you make up the final print. 
Sometimes by changing light values or by 
toning you will be able to intensify or soften 
the mood of a scene. The use of a texture 
screen is worth considering. Do not forget 
also that cropping is useful in concentrating 
attention on the main theme. 

City homes and structures may prove 
more difficult subjects to photograph than 
some isolated building. In photographs taken 
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in cities, the most important thing to avoid 
is clutter and confusion, with a resulting 
"busy" print. Your job should be to concen- 
trate on one idea and one idea alone. Pedes- 
trians may sometimes pose a problem, but 
they are easily avoided if you choose some 
quiet time, perhaps early on a Sunday or 
holiday morning. Don't, however, overlook 
the possibility that their presence may con- 
tribute something to the picture. Should this 
be so, it's preferable to snap them when they 
walk away from the camera; they are less 
apt then to have a self-conscious look, and 
their backs wil give them ап anonymity 
which helps prevent them from overshadow- 
ing the main theme, the house. Moreover, 
the fact that they are walking away from 
your lens will make it easier to keep them 
in focus, since the depth of focus increases 
with distance from the lens. 

Parked automobiles will occasionally pre- 
sent a difficulty in photographs of city 
houses. Experiment first to see if you can 
manage a view from the sidewalk; and if 
you have to include a car, try to show only 
part of one and that in the shade. 

Cities abound in close-up material for a 
pattern picture of houses. Lending itself 
to a scene of this sort is “Magnolia Tree." 


"Marlborough Street," at the right, suggests ways 
in which the author handles problems offered by 
pedestrians and the necessity of a hand-held shot 


POPULAR SCIENCE 


The gnarled branches contrast strongly with 
the smooth roundness of the balustrade 
posts. The bay window and steps are fea- 
tures of a typical city dwelling. Sometimes 
а picture of a whole street will tell your 
story better than a single house. ''Marlbor- 
ough Street" was taken in early autumn, as 
the leaves were thinning and sunlight fil- 
tered on the repetitive bay windows. The 
idea here was to show the peace, conserva- 
tism, and quiet of an old Boston street, each 


house exactly like its neighbor, yet each 
stiff with its own dignity. 

This was a hand-held shot, and since the 
resulting negative was slightly fuzzy, I made 
a virtue of necessity and printed the picture 
through a texture screen. The lack of de- 
tail helps make it a picture of an era rather 
than a picture of certain houses on a certain 
street. Notice, too, that a car parked at the 
left is seen only in shadow—making it a 
negligible detail. [Turn the paqe.] 
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Cietorian Window. 

An excellent effect can sometimes be 
gained by concentrating on a single feature 
of a house. Doorways lend themselves well 
to this, while pictures of windows are equal- 
ly effective, though they have had less 
vogue. “Victorian Window” suggests that 
inside this residence there lives a family of 
placid, dignified people. It wasn’t necessary 
to show the entire house to convey this idea. 
A view of one window is quite enough. 

Of all pictures having houses as their sub- 
jects, those taken in the suburbs are per- 
haps the hardest to endow with a true pic- 
torial quality. Suburban homes are apt to 
be colorless because they are too new or too 
conventional. However, most suburban 
towns have a few pictorial streets or houses 
that are worth photographing. If these are 
not to be found, certain details in the sur- 
roundings can be pointed up to enliven an 
otherwise dull picture. For example, leaves 
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burning in the gutter or 
high drifts of snow along 
the street are two fea- 
tures that might dress up 
the scene. Be careful to 
avoid or minimize such 
distractions as power 
wires or telephone lines. 
If there is no acceptable 
angle that does not have 
wires running across 
some portion of it, use а 
filter to reduce contrast 
between the sky and 
wires. 

“Village Street" was 
taken in the old part of 
a mill town. For more 
than 100 years, the 
houses shown have been 
tenanted by factory 
workers. What caught 
my eye was the dilapi- 
dated fence and gray, 
weatherbeaten shingles, 
features that seem to 
symbolize the commu- 
nity and its history. The 
street was included to 
give the picture a long 
look—as though these 
houses might follow the 
roadside for dreary 
miles. 

When planning ‘In the 
Shade of the Elm," I de- 
cided that the picture 
should show the protec- 
tive quality of the great 
tree, with the small house 
snuggling at its roots. A 
good deal of control work 
in the darkroom was done 
on this print, with a local reduction agent 
used to bring out the transparent quality of 
the leaves on the tree. Also, the sky between 
the branches was darkened so as not to 
intrude too insistently. 

The possibilities in photographing houses 
are almost endless. Your portfolio can in- 
clude not only assorted pictures of houses, 
but also specialized groups or series that 
show houses of a certain style or region, that 
picture them at various seasons of the year 
or at different times of day, or that concen- 
trate on various parts of houses—chimneys, 
doorways, windows, porches, and so forth. 

If these remarks have encouraged you to 
go out after some pictures of houses, do not 
let a lack of special equipment act as a 
brake on your enthusiasm. None of the pic- 
tures illustrating this article required any- 
thing more than a standard camera, film, 
exposure meter, and filters. 
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QUANTITY AND QUALITY are the key- 
notes of the photographic work done at the 
Navy's lavishly equipped Photo Science Lab- 
oratory, in Anacostia, D. C. Since photog- 
raphy has become increasingly vital in 
modern naval strategy— and since it is 
particularly useful in reconnaissance and in 


A BUMPER JACK serves as an excellent stand for a 
homemade enlarger. Mounted as shown at the right, with 
its base permanently attached to the upright by welding, 
the jack gives a steady support to the housing. Height 
is varied by moving the jack lever.—HARRY SNOW, 


CUTTING ROLL FILM in total darkness, as 
when certain negatives must be segregated 
for sensitizing or special development, may 
be done by using as guides thumbtacks that 
have been placed on the top of the darkroom 
working surface. They are spaced by meas- 
uring a previously developed roll and by driv- 
ing a tack on the line of separation between 
each negative. Then, whenever it is later 
necessary to give separate handling to a 
particular negative, the undeveloped roll 
can be cut apart without damaging exposed 
areas.—HARRY F. LEEPER, 
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SHARPER NEGATIVES are 
often the result when the user 
of a foreign-made camera 
converts the focusing scale 
from meters to feet, since 
many persons find it easier to 
estimate a distance at, say, 
10' rather than three meters. 
The new calibrations can be 
checked by focusing over 
measured distances, and may 
be marked on or cemented to 
the camera.--L. H. 


charting the coral reefs and sand bars sur- 
rounding little-known Pacific atolls—the 
Navy does not skimp on the men, money, 
and equipment it assigns to this branch of 
the service. In the photos above, note the 
elaborate enlargers and the battery of print- 
washing tanks that are in use. 
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SENSITIVE HIGH-TEMPERATURE 


WILL CONTROL AN ELECTRIC TEMPERING FURNACE 


By WALTER E. BURTON 


HOMEMADE thermostat that is able to 
hold an electrical tempering furnace 
within a few degrees of a selected tempera- 
ture may be readily built from old auto 
parts and other scrap. The key part of the 
device is a bimetallic strip cut from a 


junked car thermostat. Mounted at the low- 
er end of а pipe projecting into the furnace, 
this strip actuates a rod running through 
the pipe, opening or closing the heating cir- 
cuit by moving an automobile breaker-point 
arm. The device is adapted for use in a re- 
sistance furnace, up to about 1,000 deg. 


ТАЈ 


oa Ge TALLIC STRIP id 


The thermostatic spiral spring, obtainable 
in most junk yards, should be of the kind 
used in manifold dampers or automatic 
choke controls rather than in cooling sys- 
tems. Snip off a piece about 3!5" long and 
bend in a U shape with one arm longer than 
the other; then insert the piece for a mo- 
ment in a gas flame to make certain that it 
has been bent in such а way that heat 
causes the arms to move together. Rivet or 
bolt the shorter arm to a large washer that 
is mounted between two nuts at the end of 
а %” brass or iron pipe. The free end of the 


bimetallic strip should center under the pipe 
opening. A sheet-metal shield may be placed 


The bimetallic strip, cut from a thermostatic 
manifold control in a junked car, is pictured 
above, while the photo below shows the way it 
is mounted. At the left below, the operation 
of the device is indicated schematically. Di- 
rectly at left is the circuit-breaking mechanism 
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THERMOSTAT 


WITHIN CLOSE LIMITS 


around the strip to protect it from bumps. 

The circuit-breaking unit, which is 
mounted at the upper end of the pipe, con- 
sists of a small plastic panel fitted with an 
adjustable contact and a breaker arm taken 
from an auto distributor. The arm is at- 
tached so that its fiber bearing surface is 
directly over the pipe center and its contact 
point over the adjustable contact. Along 
the lower edge of the panel, bolt on a plastic 
strip that is tapped to take the adjustment 
screw. Equip this screw with an old radio 
knob, and insulate it from the spring-brass 
contact by means of either an insulating 
cap or a piece of fiber taped to the arm it 
bears against. Cover the exposed side of the 
panel with a piece of mica or plastic. 

The push rod running through the pipe 
should be as light as possible. The one 
shown is an aluminum welding rod with its 
uppér end forced into a hollow-shank rivet. 
Metal plugs are driven into both ends of the 
pipe and holes drilled in them that are large 
enough to take the push rod without binding. 

Connect the thermostat in series with the 
furnace and turn the adjustment knob un- 
til the points are in firm contact. Use a 
pyrometer or thermometer for calibration: 
when it indicates the temperature at which 
you wish the circuit broken, turn the con- 
trol knob back until the points just separate. 
If you find that there is more than a 5-deg. 
variation above or below the selected tem- 
perature, inspect the push rod for binding 


Use a pyrometer or a thermometer to set and check 
the accuracy and working cycle of the thermostat 


and if possible use a lighter rod. The 
thermostat usually works best when it is 
mounted vertically, but it may be mounted 
horizontally if the breaker-arm spring is 
strong enough to move the push rod back 
when the bimetallic strip relaxes pressure. 
If the furnace used draws over 5 amp., more 
rugged contact points of the kind made for 
heavy-duty trucks will have a longer life. 


LOAD ON LIGHTING CIRCUITS 


The latest National Electrical Code, 1940 edition, in its specifications for a 
15-amp. branch circuit, does not mention the number of connecting outlets it 
may contain, the only restriction of this nature being that the load shall not 
exceed 15 amp. at any time. However, the wiring must be done with No. 14 
wire in an approved manner, and the fuses should not exceed 15 amp. Although 
the outlets can have permanently connected lamp holders (sockets) and recep- 
tacles rated at not more than 15 amp., it is of the utmost importance that ap- 


[ELECTRICITY] 


pliances should not have an individual rating of over 12 amp. And incidentally, 
but little extra could be used with such an appliance without blowing the fuse. 


If the circuit also supplies lamps and other portable appliances and the ap- 
pliances are of fixed construction, their rating cannot exceed 6 amp. If it is 
exclusively for motor-operated appliances, however, the rating can be as high 
as 12 amp. Should the circuit supply only fixed appliances other than motor- 
operated types, a 15-amp. fixed appliance can be connected. 
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ROTARY RECTIFIER 


Supplies Direct Current for Charging Storage Batteries 


By HAROLD P. STRAND 


INDING your auto battery discharged is 
FH a nuisance at any time—and one tbat is 
likely to occur oftener now under our re- 
duced driving program. This is a particular 
hardship on owners of some recent cars, who 
may find hand-cranking difficult. It is no 
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wonder, then, that home battery chargers 
have commanded increasing interest. 

Many drivers are familiar with the dry- 
disk, chemical, and mercury-arc rectifiers 
used, but here is a simple apparatus utiliz- 
ing а fractional-horsepower motor that 
changes A.C. into D.C. and will charge an 
auto battery in a few hours. A 1/40 to 1/25- 
hp. synchronous motor is pref- 
erable, but a small split-phase 
induction motor can be con- 
verted for the job if it is rated 
at 1,725 to 1,750 r.p.m. Also 
needed are a heavy-duty trans- 
former that will deliver 15 
volts at 8 to 10 amp. from the 
A.C. line, an auto cutout, an 
ammeter, а 1%” diameter bar 
commutator 75” wide, parts to 
make brush holders, some re- 
sistor wire, and a porcelain 
tube. 

Current for charging a bat- 


Connected to a house А.С. line, 
the homemade charger restores a 
battery at a rate up to 10 amp. 
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Four flats are filled across the 
rotor in making the unit synchronous. Distance 
between each two opposite flats must be the same 


induction-motor ' 


Wound on a wooden form, the transformer coil is 
provided with loops in the wire to serve as taps 
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{егу must flow in only one direction. А.С. is 
converted into such unidirectional current by 
cutting off alternate half waves (Figs. 1 and 
2). With the rotary rectifier, A.C. is con- 
verted to pulsating D.C. by a commutator 
having three fourths of its segments joined 
with a band of hard solder or brazing metal 
and the remaining quarter unconnected, as 
in Fig. 3. The commutator may have 32, 36, 
or 40 bars, or any number divisible by four. 
Join the segments at the risers or the 
back edge, and undercut the mica deeply be- 
tween the end segments of the joined sec- 
tions and those left unconnected. On the 
shaft of a motor running at synchronous 
speed of 1,800 r.p.m., the commutator will 
interrupt A.C., connected with the brushes 
in series on one side of the line, every time 
its unconnected segments pass one of the 
brushes. The result will be pulsating D.C., 
as shown in the wave diagram in Fig. 4. 
If a synchronous motor is unavailable, a 
split-phase induction motor of about the 
same horsepower can be adapted by making 
some simple changes in the rotor. After re- 
moving the rotor, file four flats across its 
laminations at exactly 90-deg. points, as in 
Fig. 5, being careful to lay them out cor- 
rectly and being sure not to file the copper 
end rings. The width of the flats depends 
upon the individual rotor, but generally it 
should be about half that of an unfiled space. 
Check the balance after assembly and make 


ee ل‎ ees — — — T ee ae = 


Three fourths of the bars of the commutator are 
joined with hard solder and the remaining part is 
left free. This cuts off half of the A.C. wave 


After leads are soldered on, the coil is taped, 
and the E-section laminations are put in place 
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corrections on the position of the flats, if 
necessary, for if they are not spaced exact- 
ly, the motor will run out of balance. 

The theory in changing the rotor is that 
the flats crowd the flux into the spaces be- 
tween them, thus making definite poles that 
cause the rotor to pull into synchronism. 
Test the motor with a tachometer after as- 
sembly. The speed must be exactly 1,800 
r.p.m. and should remain constant under 
moderate load. 

Figure 6 shows how the brushes are 
mounted. The plastic, fiber, or hard-rubber 
brush ring is adjustable, being held between 
clips bent from 1/8" flat copper or steel 
stock that are attached to the motor hous- 
ing. Two old brush holders from an auto 
starter or generator can be used to hold the 
carbon brushes, but they must be installed 
in perfect alignment. 

If operating cost because of current loss 
is no object, the transformer can be left out 
of the circuit and a heavy-duty resistor, ca- 
pable of carrying about 10 amp., connected 
in series with one side of the line to the bat- 
tery to limit current (Fig. 3). But if the sav- 
ing of current is important, a transformer 

` should be used. This reduces the current 
draw to 3 or 4 amp. for a 10-amp. charging 
rate. An autotransformer, connected in the 
ground side of the line as in Fig. 7, is sim- 
plest to use. It will reduce the 115-volt A.C. 
to 15 volts, and the small resistor (Fig. 9) 


Both brushes must be in perfect alignment on the 
motor. Their position can be adjusted by loosening 
two machine screws and then moving the plastic ring 


Here is the completed unit as seen from the rear. 
Wiring connections are concealed in a boxlike base 
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in the battery circuit will be large enough 
for further regulation. 

A suitable autotransformer may be built 
from materials in the junk box if а service- 
able one of the required capacity is not at 
hand. Start with the core of an old radio 
power transformer or any with a cross sec- 
tion of about 314 sq. in. Remove the coil. 
The соге shown in the photographs had a 
center-leg measurement of 1 5/8" by 2", so 
a wooden form was made this size, and a 
new coil consisting of two No. 16 enameled 
magnet wires wound in parallel was wound 
on the form in the lathe at slow speed. A 
total of 180 turns will be needed on a core 
of these dimensions, and a tap at the 24th 
turn should give 15 volts (Fig. 8). It is well 
to bring out taps or loops at the 22nd and 
25th turns also so the one nearest the re- 
quired voltage can be used. Taps provided 
at the 30th, 45th, 70th, 90th, and 125th turns 
wil make the transformer useful for other 
purposes. 

Use a piece of sleeving over each loop as 
the winding progresses, to insulate it from 
adjacent turns, and keep all taps as near as 
possible to the same side of the coil. When 
completed, solder No. 16 flexible leads to the 
taps and at the start and finish of the coil. 
Then be sure to identify them with paint or 
other suitable means. 

In figuring the voltage, consider the 115 
volts impressed across the coil of 180 turns 
as an average value. Dividing the volts by 
the turns gives a value of approximately .64 
volts per turn. It is easy then to determine 
how many turns will be needed for a tap to 
put out the voltage desired. 

Laminations should be placed carefully so 
as to alternate the E-sections and single 
pieces in successive layers, and when all 
have been placed, they should be tapped 
lightly into line with а wooden block and 
clamped tightly. One method of clamping is 
to use two iron frames bent out on one side 
to provide feet and held together with bolts, 
as indicated in the photos. А wrapping of 
cotton tape is advisable after the coil has 
been dipped in insulating varnish, but be 
sure the soldered joints under the tape are 
well insulated. 

In the battery line in Fig. 7 is an automo- 
bile cutout relay that will close only when 
the direction of the current is correct and 
will remain open and vibrate when the cur- 
rent is reversed. In addition, when the line 
switch is opened, the cutout will also open 
and prevent discharge of the battery 
through the rectifier and transformer. With 
chargers of this type, a reversal in the po- 
larity of the battery leads takes place if the 
current is interrupted and then restored 
with the motor pulling in on the reverse 
D.C. half wave. Opening and closing the 
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line switch a few times will make it pull in 
again on the desired half wave. For this 
reason it is not a good idea to leave the 
charger unattended, or working overnight, 
since the warning buzz might not be heard. 

Those who wish to make the charger fully 
automatic may purchase or make a reverse- 
current relay that will cut in the battery line 
to operate on the reverse current. However, 
it is usually possible to charge most batter- 
ies during a time when someone will always 
be within earshot. 

In either case, the charger should be sup- 
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plied through a fuse in the live side of the 
line. One with a low rating such as 6 amp. 
will do, but better yet is a 4-amp. time-lag 
fuse. Both provide protection against short 
circuits and overloads. 

An inverted wooden box, rather flat, will 
serve satisfactorily as a base that will house 
and conceal the wiring as well as provide a 
panel for an ammeter and toggle switches. 
Almost any light stock—plywood, if you 
have it on hand—may be used. It may be 
stained and varnished as desired. Mount the 
transformer first on one side, as indicated in 
the photos, and take the leads through 
drilled holes to the inside of the box. Next, 
mount the motor at the center, and take the 
input and brush wires through similar holes 
into the box. The small resistor and cutout 
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are mounted on the other side of the motor, 
their wires also going into the box, while the 
ammeter and toggle switches are set in the 
front panel. Connections, as shown in Fig. 
7, are then made inside the base. 

Test the transformer first by connecting 
it temporarily in the line and using a low- 
reading A.C. voltmeter to check voltage 
from the start of the coil and from the 24th 
tap or the one most nearly giving 15 volts. 
Then connect this tap to one brush. Let the 
tracer-marked wire in the line cord be the 
grounded side of the line direct to the bat- 
tery in order to avoid shocks when touching 
the battery clips. The line switch cuts in on 
the live side of the line. Be sure to use a 
polarity plug and A.C. socket that can be 
plugged together in only one way. Solder all 
joints and tape them well; then board up the 
bottom of the base. 

Now, close the line switch to start the 
motor, leaving the load switch open and the 
battery unconnected, and allow a little time 
for the brushes to wear to a good fit, using 
a commutator stone on them if one is avail- 
able. With the battery still out of the cir- 
cuit, immerse the battery clips on the wires 
in a tumbler containing water and a tea- 
spoonful of salt, and then close the load 
switch. The cutout armature will vibrate 
loudly and, therefore, should be held down 
firmly with one hand. 
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Bubbles will collect around one clip in 
the salt water, indicating the negative side. 
Touch the clips together for an instant to 
see which way the ammeter reads. If this is 
up the scale toward charge, mark the clips 
for positive and negative. Should the am- 
meter read down scale toward discharge, 
open and close the line switch quickly a few 
times to make the motor pull in on the other 
half of the wave. After marking the clips, 
always connect the positive side to the posi- 
tive battery terminal. 

Cutout buzzing should stop when the bat- 
tery is connected; but if some buzzing con- 
tinues, bend the spring slightly to change 
tension and perfect the adjustment. Should 
the brushes spark under load when first 
started, correct their adjustment until the 
tendency is halted. Keep the commutator in 
good condition by an occasional cleaning 
with fine sandpaper while it is rotating, and 
inspect and clean the cutout points occa- 
sionally. The cutout can be checked with 
the cover off by opening and closing the line 
switch, which should open and close the 
points. 

Adjustment can be made in the charging 
rate to the battery by moving the clip on 
the resistor. The nearer it is moved to the 
base, the less the resistance and the higher 
the rate of charge. With the apparatus de- 
scribed here, it is not advisable to exceed a 
10-amp. charge, and it is better to keep it 
between 6 and 8 amp. However, the recti- 
fying commutator itself is only limited in 
load by what the brushes and commutator 
will carry. It is possible to build heavier 
regulating equipment and use a heavier 
transformer and wiring, and then to supply 
considerably heavier current. By increasing 
the voltage of this setup with a higher 
transformer tap, you would be able to charge 
at one time several batteries connected in 
series. The smaller job, however, is ample 
for recharging most automobile batteries 
that have run down owing to infrequent use 
in these days of gas-rationing. 
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AVING smaller speakers with less baffle 
area, popular table radios are likely to 


have tones inferior to those of console 
models with large speakers. Such old con- 
sole models may be found still preserved but 
long since disused in many homes. It is not 
difficult to connect their large speakers to 
small radios for use either permanently or 
only during programs for which good tonal 
quality is desired. 

At the rear of the chassis of the small 
receiver mount a toggle switch and two 
insulated jacks—three jacks if the set has 
push-pull output. This switch connects either 
of the two speakers to the output circuit of 
the small radio. Two wires leading from the 
jacks are connected to the voice coil of the 
large speaker through an output transform- 
er that will match it to the output circuit of 
the small radio. If this speaker is already 
equipped with an output transformer, dis- 
connect its original voice-coil leads and 
solder the leads from the new transformer 
to the lugs on the voice coil (Fig. 1). Con- 
nect the switch and jacks inside the small 
set as in Fig. 2. 

If the console speaker is the dynamic 
type, its field coil must be energized by a 
simple rectifier like that in Fig. 3. This is 
not necessary with a magnetic speaker. 
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Two jacks and a toggle switch, installed on the 
chassis of a table radio as shown above, permit 
the small set to be connected to the speaker of 
a console model by wires leading from the jacks 
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THIS GIANT CAPACITOR, a 200,000-volt 
air condenser with а capacity of 2,500 
mmfd., is used as a phantom antenna for 
testing high-power transmitters. It has 12 
hollow plates made of 16-gauge sheet steel 
and plated first with copper and then with 
nickel to improve conduction. Shields at the 
ends of each plate prevent dissipation of 
electricity. The supporting insulators were 
designed for a 400,000-volt dry flashover. 
Despite its 10' height and 2,000-lb. weight, 
the unit can be moved easily on its casters 
or can be taken down completely or as- 
sembled in a single day. It was built by the 
Federal Telephone and Radio Corporation, 
and is used to test large transmitters at 
full load without radiating any signals. 
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LIGHTNING ARRESTERS are now being 
housed in a shatterproof transparent 
plastic for the U. S. Army Signal Corps 
to protect them from weather, dirt, and 
insects. А small neon tube visible inside 
the housing glows in the presence of 
electrical discharges during a thunder- 
storm to indicate a satisfactory connec- 
tion betwen aerial and ground. 


MIDGET VACUUM TUBES continue to 
be important where space is limited and 
economy of power is necessary. The tubes 
shown at the right come in two .625-volt 
filament types, one a 25-milliamp. ampli- 
fier and the other а 50-milliamp. output 
tube. They are made without bases since 
soldering the leads directly to the tube 
circuits saves space. 
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RAPID ELECTRONICS CALCULATIONS are 
possible with the new R.F.-resonance and 
coil-winding slide rule shown at the left. 
With it can be determined such values as in- 
ductance, capacitance, and the frequency 
components of series and parallel tuned-R.F. 
circuits and also inductance, turns per inch, 
wire type and size, and coil diameter and 
length of single, layer-wound, solenoid-type 
R.F. coils. All combinations are included for 
coils ranging from %” to 5%” in diameter 
and !4" to 10" in length, and these are ac- 
curate within approximately 1 percent. 
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SILENCE IN A VACUUM сап be demon- 
strated with a glass flask and a small sleigh 
bell. Hang the bell on the end of a length of 
dowel or glass rod that can be pushed 
through the hole of a snug-fitting flask stop- 
per; then put a little water in the flask, boil 
it long enough for steam to drive out the air, 
remove it from the heat, and fit the stopper 


s 
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in as soon as the steam stops expanding. 
Cool the flask with running water and shake 
it near your ear. You will barely hear the 
bell tinkle, the steam having produced a 
partial vacuum—sound waves will not travel 
through a vacuum. But let air in and again 
shake the flask, and the tinkle will be heard 
clearly. 


HOW SMOKE RINGS ARE MADE may be 
shown with an empty cardboard salt box 
and а few drops of ammonia and hydro- 
chloric acid. Remove one end of the box and 


cut a clean 14" hole in the center of the 
other. Glue two double thicknesses of blot- 
ting paper next to each other on a strip of 
cardboard, and put three or four drops of 
acid on one and an equal amount of am- 
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monia on the other—the reaction of their 
fumes makes a white smoke. Put the smoke 
generator in the box, and seal the wide-open 
end with heavy paper held by a rubber band. 
You will quickly learn the technique of mak- 
ing rings. A sharp tap on the paper shoots 
out a thin, small, high-velocity ring; an even 
push ejects a thick, slow-moving ring. АП 
turn inside out as they travel. 
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THIS NOVELTY MOTOR is made with a bar mag- 
net and a box top partly filled with mercury and 
supported on a tumbler. Suspend copper wire from 
the hooked end of a stiff wire bent as shown and 
attached to one pole of a dry cell. Dip a wire from 
the other pole into the mercury. Repelled, the 
suspended wire spins around the magnet; reverse 
connections, and it spins the other way. 


CAR-DISTRIBUTOR ACTION can be demonstrated 
with a rotating switch wired, as below, to Christ- 
mas-tree bulbs representing spark plugs. On a car, 
the brush makes one revolution for two of the 
crankshaft, firing a plug as it touches each sta- 
tionary contact point. A common sequence of firing 
for а four-cylinder engine is 1, 3, 4, 2. 
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GLASS WILL DISAPPEAR when immersed 


| 
| 


refraction. Tetrachlorethylene, a dry-clean- 


in a liquid, even a clear liquid, that has its 
same index of refraction. Ordinarily glass 
is seen because it reflects light from its sur- 
faces and light is refracted within it. The 
amount the light is refracted is its index of 


ing fluid, is one liquid that blends so perfect- 
ly with glass that glass covered by it can't | 
be seen, Chlorobenzene is another. For а 
demonstration, put а small glass in clear 
water and another in one of these liquids. 
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Suggesting perpetual motion, this hollowed 
carrot absorbs water and returns it to the 
dish. But some of a salt solution 
the carrot at the start also escapes, and 


put in 


salinity is equal, the action stops 


LONG A MYSTERY OF PHYSICAL CHEMISTRY, THIS STRANGE 
MOLECULAR FORCE CAN BE DEMONSTRATED IN YOUR HOME 


By Richard 


leaving it until the shell is completely 

dissolved, and then transferring the 
membrane-covered egg to clear water, it is 
possible to observe one of the most mys- 
terious forces known to science. 

Osmotic pressure causes the egg to swell 
to the bursting point. 

This is the force that is able to build up 
pressures many times that of the atmos- 
phere and send water to the highest leaves 
of a giant sequoia tree. It carries molecules 
of digested food through the walls of the 
blood vessels to be distributed to the body 
cells. It enables a fish to live without drink- 
ing, and causes overripe plums to burst on 
the tree during damp weather. 

This mysterious process is important to 
chemist, physicist, and biologist alike. Al- 
though they have not yet settled many of 
the problems it presents, they are able at 
least to offer a workable theory that fits 
most of the facts. 

The molecules of any liquid are in con- 


B DROPPING an egg into acetic acid, 
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stant motion. If you were able to look into 
a glass of water with enormously magnified 
vision, you would see particles of water— 
each composed of an atom of oxygen and 
two of hydrogen—constantly bombarding 
the sides of the glass. If you partitioned the 
glass with a membrane such as the one on 
the shell-less egg, you would see some of the 
moving particles passing through tiny pores 
of the membrane to the opposite side. 

As long as the number of molecules travel- 
ing through in each direction is equal, there 
is no change in level; but see what happens 
when a little salt is dissolved on one side. 
Molecules of sodium chloride, larger than 
those of water, can't go through the pores. 
As the salt crystals dissolve and the mole- 
cules disperse, many of the water molecules 
on their side collide with them and bounce 
back instead of passing through the par- 
tition. Therefore more water penetrates the 
membrane in the direction of the salt solu- 
tion than in the reverse direction. As the 
level of the salt solution rises, the extra 
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force of gravity tends to force water back 
through the membrane. When the force of 
gravity and that of osmosis become equal, 
the difference in the levels of the two liquids 
is a measure of the osmotic pressure. 

All living organisms, from the simplest 
bacterium to man himself, possess mem- 
branes that allow certain molecules to pass 
through and exclude others. These semi- 
permeable membranes are responsible for 
many of life's vital activities. You may 
demonstrate these activities simply in the 
home laboratory. 

In the egg experiment, vinegar is a satis- 
factory source of acetic acid. Nitric, hydro- 
chloric, and other strong acids work more 
rapidly. Water molecules from the liquid 
begin to penetrate the membrane and dilute 
the food inside the egg even before the shell 
is completely removed. 

With the aid of a microscope you may ob- 
serve osmotic action of great importance in 
first aid and surgery. Arrange in three cups 
or beakers a 5-percent salt solution, another 
of 0.9 percent, and in the third clear water. 
After sterilizing a needle and one of your 
fingers with rubbing alcohol, make a small 
puncture on the side of that finger near the 
nail. Squeeze a small drop of blood on each 
of three microscope slides; then quickly di- 
lute each drop with a single drop of liquid 
from a different beaker. If you have only 
one dropper, rinse it after using a salt solu- 
tion to avoid altering the concentration. 

Under the high power of а compound 
microscope, you will find that in clear water 
the red blood cells have swollen because of 
osmosis through the cell membrane. This is 
generally so rapid that the cells burst and 
shrivel before the liquid dries. The cells 
treated with the stronger salt solution 
shrivel without bursting because the concen- 
tration of large molecules is greater outside 


them than inside. But the cells in the 0.9 
percent solution remain normal because con- 
centration inside and outside are about 
equal. 

To prevent drying of exposed tissues dur- 
ing an operation, surgeons bathe them in a 
solution of salts found in the blood. A per- 
fect physiological solution containing traces 
of many elements is not ordinarily required 
—potassium and calcium in addition to 
sodium chloride make a saline solution near 
enough to that of blood plasma. Another 
medical application of this principle is the 
injection of a salt solution into the veins as 
a substitute for a blood transfusion. 


ECAUSE of osmosis, aquatic plants and 
animals are profoundly affected by dis- 
solved salts. Those in the ocean, which av- 
erages about 3.3 percent salts, must be able 
to replace any liquids lost by osmosis from 
the body cells. The water of the Mississippi 
River at Memphis, in contrast, contains only 
about 0.02 percent salts, and most fish ab- 
sorb more water through their gill mem- 
branes than they can use. To avoid dilution 
of the blood, they have a way of excreting 
the excess. 

Nature finds novel use for osmosis in the 
lives of some flukes that live in the blood of 
man. The young have no way of leaving 
their tough eggs unless the eggs, escaping 
from the body with waste, reach water. 
Then they burst under osmotic pressure, 
releasing the young parasites. For similar 
action, place pollen grains from different 
plants in drops of water under the micro- 
scope. 

To visualize the importance of osmosis to 
plants, hollow a section of carrot or turnip 
root to form a cup. Pour a strong salt or 
sugar solution into it and set the root in a 
shallow dish of water. The level inside the 


PHOTOMICROGRAPHS SHOW HOW OSMOSIS AFFECTS BLOOD CELLS 


Human blood cells will shrivel, remain normal, or 
explode, depending on the salinity of a solution 
in which they are immersed. Osmosis accounts for 
this difference in behavior. In Fig. | the cells 
have been immersed in strong brine and they have 


shriveled as water molecules escape outward from 
the membrane -that covers each cell. In Fig. 2 the 
cells, being in a O.9-percent salt solution, stay 
unchanged. Put in tap water (Fig. 3), they quickly 
burst open as an osmotic pressure builds up inside 
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“eup” rises until it runs over the side and 
gradually equalizes the concentration of the 
two solutions, 

By this same absorption, tiny root hairs 
take up water and dissolved minerals from 
soil. Because the cell sap within the roots 
is more concentrated than that in the soil, 
an osmotic pressure is exerted inward; and 
with the aid of capillary action through fine 
transportation tubes, liquids rise through 
the stems to the leaves. Laboratory tests 
show that the concentrated sap of various 
desert plants may exert a pressure up 
to 3,000 lb. per square inch. 

Victory gardeners who ap- 
ply too much highly soluble 
commercial fertilizer to new 
tomato plants reverse the 
process. Pour a weak salt 
solution into the hollow car- | 
rot and place it in strong 
brine. Pressure is then ex- 
erted outward, and liquid 
leaves the root. That is why 
plants may be starved by 
overabundance of food. 

Chemists are synthesizing 
membranes in hope of im- 
proving on nature. А very 
fragile membrane may be 
produced by making a solu- 
tion of copper sulphate and 
dropping into it a small piece 
of potassium  ferrocyanide. 
(Both chemicals are internal 
poisons and must be handled 
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ITS SHELL DISSOLVED by 
acetic acid, a membrane-cov- 
ered egg will swell if placed in 
a cup of water. Osmosis lets 
water enter; it keeps food in 


SALINE 
SOLUTION 


carefully. The ferrocyanide appears to grow, 
branching irregularly, because of absorption 
through a semipermeable membrane syn- 
thesized around its surface by a reaction 
with the copper sulphate. 

One of the persistent mysteries of osmosis 
has been the ability of membranes to “se- 
lect” the kind as well as the 
size of particles they allow to 
pass. Two plants may grow 
side by side yet take different 
minerals from the soil. The 
walls of man’s capillaries al- 
low food particles to pass out 
into the tissues and waste 
particles to enter the blood 
stream, while other particles 
of similar size are excluded. 

This may be due to the pres- 
ence of electrical charges 
known to be on many mem- 
branes. In solution certain 
molecules break down into 
positive and negative ions, 
such as the positive sodium 
and negative chlorine ions of 
salt molecules. A red cor- 
puscle “selects” the chlorine 
ions and repels the positive 
sodium ions. 
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OME forms of clamps and vises will 
J be found in every shop where wood 
or metal working is done. On this page 
are photographs of eight that are in 
common use for a variety of jobs. Can 
you name them? Write your answer 
for each in the space provided under 
its photo; then turn the page upside 
down to check your accuracy. 
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А thoroughgoing conversion, this tractor is practically the equal 
of a factory-built job. Sprocket and shaft must be guarded in use 


ARM tractors built by converting autos 
or trucks may not be able to do all the 
jobs on every farm, but if properly modified 
and used within their limitations, they do 
have a definite place on many U. S. farms 
today. That's the verdict of ingenious farm- 
ers who have been confronted by both the 
scarcity and high cost of used as well as new 
farm equipment, and who have accordingly 
followed the tradition of building what you 
can't buy. 

Don't make the mistake, though, of tak- 
ing the worn-out family car, hacksawing its 
body off, and then expecting the result to be 
a satisfactory "'doodlebug." Experienced 
farm mechanics warn that this approach 
just won't do. They say that the work which 
can be obtained from such a conversion is in 
direct proportion to the amount of convert- 
ing done, and that for a satisfactory job, at- 
tention must be given to the cooling system, 
motor, transmission, and rear end. 

Typical of the better conversions is the 
general-utility tractor made by Н. J. Schultz, 
of Champaign County, Ill, and pictured on 
this and the facing page. Its principal fea- 
tures include ample cooling capacity, short 
turning radius, high road speed, ability to 
exert a strong drawbar pull at speeds as low 
as 115 m.p.h., and suitability for general belt 
work as well as for field work requiring 
both draft and belt power. 

Mr. Schultz used a 1929 Chevrolet chassis 
in building his tractor. A secondhand trac- 
tor radiator was mounted in place of the 
original radiator, and the manifold was 
turned end for end to permit substitution of 
a downdraft carburetor for the standard 
one. To simplify operation under conditions 
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Pros and Cons on the 
Value to a Farmer of 
the "Doodlebug," Plus 
Pointers on Remaking 
Old Autos and Trucks 


for Use on Our Farms 


where the load varies frequently, a governor 
was also installed. 

The frame was shortened by cutting off 
the longitudinal members just forward of 
where the rear wheels originally were. After 
an end beam was added, the frame was 
mounted directly on the axle, without any 
springs. In shortening the drive shaft, 
enough space was left for a second trans- 
mission and a second universal joint, located 
directly behind the first. The use of two 
transmissions between motor and differen- 
tial gives the tractor seven forward and 
three reverse speeds. 

The lowest forward speed of the tractor, 
about 11% m.p.h., is obtained by putting both 
transmissions in reverse. Second speed, only 
slightly higher, is secured by putting both in 
low. Third speed is achieved by having the 
front in second and the rear in low, or vice 
versa. Fourth is obtained by having one 
in high and one in low; fifth by having both 
in second; sixth by having one in high and 
one in second; and seventh by having both 
in high. There are three different reverse 
speeds, obtained by having one transmission 
in reverse and the other in low, second, or 
high. 

On the forward end of the second trans- 
mission a 55” sprocket was placed to drive 
the power take-off. A roller chain connects 
this with a 16” sprocket mounted on a third 
transmission, located on a platform just to 
the right of the driver’s seat. This transmis- 
sion is reversed in position—that is, turned 
end for end—so as to speed up the power 
take-off shaft. One end of this shaft is sup- 
ported by the transmission and the other by 
a 3” babbitt bearing. The shaft carries both 
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a belt pulley and a sleeve, fas- 
tened with а stud,. which 
makes it possible to use either 
a standard square or splined 
stub shaft to connect with the 
equipment to be powered. 
Though photographed for 
clarity without guards, the 
chain drive and shaft stud 
must be protected by shields 
for safe operation. 

On the highway, the trac- 
tor can pul a rubber-tired 
farm wagon at regular high- 
way speeds, except perhaps 
on rough roads where the ab- 
sence of rear-wheel springing 
brings some slight limitation 
of speed. With both driving 
transmissions in reverse, it 
can readily tackle field jobs 
requiring substantial drawbar 
power. For example, it has 
sufficient power to pull an 
85-bushel load of corn, and it 
has pulled a 10’ combine in 
the field. 

The belt pulley on the pow- 
er take-off shaft makes the 
machine suited for stationary 
work requiring belt power. 
Many farms move around a 
stationary engine to handle 
such jobs as grinding feed, 
operating an elevator, or saw- 
ing wood; and the fact that 
the utility tractor can move 
to such jobs under its own 
power often means a saving 
of time and effort. Tasks re- 
quiring both belt and draft 
power may also be handled 
with dispatch, as when a load 
of corn is hauled in, the wag- 
on dumped, and the corn then 
elevated to the crib. 

The speeds of the auxiliary 
shaft are particularly suited 
for mowing. For example, 
a standard power mower may 
be quickly hooked on by drop- 
ping a pin through two holes 


Do Tractor Duty? 


Enough drawbar pull to handle heavy loads is delivered through a 
second transmission and universal joint mounted back of the first 
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drilled in the rear cross frame of the — off transmission. A standard post-hole dig- 
and connected to the mower drive-shaft. ger may also be attached, and with it two 
With this rig, a heavy growth of hay can be men can dig post holes at the rate of one a 
cut at a speed of 7 m.p.h.; and as conditions minute. The higher speeds that the tractor 
warrant it the speed of the sickle may be сап achieve when pulling a rotary hoe also 
easily varied by changing gears in the take- adapt it to killing weeds. [Turn the page. | 
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When regular farm machinery 
was easier to get, many farmers 
looked with disfavor on such con- 
versions. The commonest criti- 
cisms, as well as the rebuttals now 
often mentioned, are these: 

They need a good deal of space 
to turn around in. While this char- 
acteristic holds true to some ex- 
tent for many conversions, a sub- 
stantially shortened wheel base 
means a reduced turning radius. 

The distance between the wheels 
on one axle is usually too great. 
It is true that this often offers dif- 
ficulties in operating two-row ma- 
chines such as seeders, corn plant- 
ers, potato planters, and so forth. 
Unless the person making the 
conversion has an unusual amount 
of skill, little can be done about it. 

Clearance is often insufficient. 
These tractors are almost always 
suitable for cultivating crops like 
beets, carrots, and onions. More- 
over, the actual clearance achieved 
depends on inherent clearance of 
the chassis, often a matter of its 
age, and on the wheels and tires 
used. The Schultz tractor pre- 
viously described has successfully 
operated a weeder in a field of 
corn from 18" to 24" high. 

In heavy work, the homemade 
tractor is prone to wheel slippage 
or to overheating. Whether or 
not this is а valid criticism de- 
pends on the skill exercised in con- 
version. With extra cooling capac- 
ity, plus an additional transmis- 
sion fitted with an extra universal 


joint, torque delivered at the rear: 


axle should be sufficient. The ac- 
tual traction secured depends of 
course on the loading of the rear 
wheels and on the tires used. 
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Following plans that 
were supplied by the 
maker, Jack Fronk of 
Tremonton, Utah, did 
this conversion of a 
Chevrolet truck. The 
wheel base was cut to 
about 108". The rear 
end and differential 
housing were coupled 
to the transmission 
without a propeller- 
shaft housing. Heavy 
pulling such as plow- 
ing is done with the 
use of compound low 
gear. Note the dou- 
ble wheels in back 


S 


А 1931 Dodge truck, transmission, and differential constituted 
the basic material used by Jerry Larkin, of Brigham, Utah, in 
producing the "doodlebug" shown above. A 500-lb. weight 
over the rear axle, chains on the back wheels, and only 15 Ib. 
of tire pressure aid in plowing. Here a saw is being powered 


The lever to the right of the driver's seat in this homemade 
tractor permits the operator to raise a spring-toothed harrow 
at will. A heavy steel shaft, visible just above the hitch, 
serves to increase the traction of the rear wheels. Chiefly 
used for disking and harrowing, the tractor has worked well 
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Ships That Won't Stay Sunk ‘continued тот page 124 


feet of rock separates the ceiling from any 
area upon which a Jap bomb could land. 
Right through air raids, the work has gone 
on with improvised machine tools, ingenious 
substitutions, and age-old skill. 

When Mingsung undertakes a job, the 
calendar is a big factor, for by June of each 
year every vessel in the shipyard must be 
ready to float. Early that month, the 
Yangtze River rises as much as 90 feet. If 
a ship is not seaworthy, it sinks right in the 
shipyard. The machine shops in their dug- 
out, as well as exposed buildings of the 
plant, are well above the high-water mark, 
but ships cannot be shelved until the water 
recedes. 

The story of Mingsung started with the 
Japanese advance. First, the personnel was 
evacuated from а Shanghai shipyard. The 
company bought ships and hastily manned 
them, bringing them up the Yangtze. Some 
were bombed, some sank in the treacherous 
rapids, but most of them arrived at Chung- 
king. 

The ships were invariably oil-burners and 
had to be converted. One of Mingsung's 
continuing jobs has been to install coal- 
burning boilers. This is not a mere tinker- 
ing process. The ship— whether it be wood 
or steel —must be sliced in two, lengthened 
up to 15 feet, and the new boiler installed. 
One ship now in the yard had been cut in 
two, lengthened, and patched partially when 
the water suddenly rose and inundated the 
yard. The two ends of the vessel floated, but 
the newly patched middle buckled. The 
workers are taking out the rock and mud 
and are ready to start over. 

That would be fairly simple if materials 
were plentiful, but Fountain C. Y. Chen, 
assistant manager of the yard, who was 
trained at Union College in Schenectady, 
N. Y., and studied under Steinmetz, point- 
ed to a sheet of steel plate and said sadly, 
"This is the last plate of steel that came 
over the Burma Road." 

Everywhere in the plant, the 2,000 em- 
ployees resort to amazing modes of opera- 
tion. From a new machine tool they have 
created other machine tools. ‘From sal- 
vaged parts of engines, they have built 
power hammers and other heavy machinery. 
The divers have gone down from 50 to 60 
feet to raise ships or parts of ships for use 
in any one of hundreds of spots. 

That takes trained personnel, and the 
shipyard has among its employees 200 ap- 
prentices whom it has chosen from junior 
high schools by competitive examinations. 
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These boys, working with veterans of the 
shanghai shipyard, soon learn to build an 
engine from virtual scrap, to repair а 
bombed generator, to construct a complete 
steel rolling mill. 

Everyone at the shipyard works from 
6:30 in the morning until 6:30 every night, 
with an hour off for lunch at 11:30. AI- 
though their hours are long, they work hard 
every day with the exception of two days 
a month. These days coincide with paydays, 
so the men are able to enjoy what little 
leisure is available. They live and work on 
the grounds. Their quarters, mess halls, and 
recreation facilities have been built by the 
yard. Right through the Jap bombings, they 
work on. Fragments of bombs four feet 
square, as well as several unexploded 
bombs, are on display in the offices. The 
men smilingly call it their museum. 

They overhaul and repair an average of 
22 ships a month, while three new ones are 
under construction at the same time. Just 
launched are 10 “wooden Liberty ships," 
vessels that look like small excursion boats. 
They are 200-ton ships for river, passenger, 
and freight traffic. А launching is entirely 
without trappings--no champagne, no brass 
band. The officials climb aboard. There is 
steam in the boiler. A channel is dug to 
let the river water enter the basin. The 
ships captain rings the engine-room bell, 
and the vessel launches itself, steaming out 
into the treacherous current of the Yangtze 
for a trial run. The shipyard officials go 
along, both to check the equipment and to 
express their complete faith in the work of 
their men. 

The plant is continually running out of 
material. With some 5,000 items in their 
day-by-day stock room, many a substitute 
has to be improvised. Engine parts have 
to be fabricated. Even the small glass boiler 
gauges have been blown in Chungking. 

"The war has forced us to learn many 
techniques and even invent new ones," said 
Chief Engineer Chi F. Yeh, who was trained 
at the Massachusetts Institute of 'Technol- 
ору. 

А dozen ships are in the yard now. Parts 
machined in the dugout are pulled down the 
beach and placed in them. Then floating 


machine shops on barges come alongside to 


make final adjustments. The ships may not 
be beautiful, but they go. They can carry 
supplies down-river in five hours on a trip 
that would take five days overland. Not con- 
tent with these, Mingsung has planned а 
luxury liner to be ‘‘queen of the Yangtze.” 
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Weapons Are His Hobby 


him put his collection on exhibition there. 
In the years between 1931 and 1939 nearly 
ten million people paid cash on the line to 
visit “Jarrett’s Museum of World War His- 
tory." The revenue gave him new resources. 
Soon he had agents all over the world hunt- 
ing for choice items of ordnance. 

Hollywood sought the services of a 
man who was an expert on all the trappings 
of war. Jarrett dug up paraphernalia for 
“The Charge of the Light Brigade" and 
many other celluloid epics. But Hollywood 
did more for Jarrett than borrow his show 
pieces and use his technical help. Out on 
the Hollywood lots lay many a relic of the 
World War, used for some battle scene and 
then abandoned. Jarrett traded the Holly- 
wood prop men out of their eyeteeth and 
carried to Atlantic City many a rare piece. 

At its height, Jarrett’s museum totaled 
more than 70 tons of war equipment. In 
addition to ordnance there were thousands 
of photographs, hundreds of posters, a ref- 
erence library of more than 600 volumes. 
For Jarrett was not merely a collector. He 
was a serious student of ordnance. Back 
of the cow barns at Workman's Dairy Farm 
near Moorestown, ЇЧ. J., he set up а firing 
and testing range. 

Jarrett had been a reserve officer since 
1926. He went on active duty in November 
1939. In February 1942 he joined General 
Montgomery's harassed army in Egypt. He 
was one of our technical advisers to the 
British Eighth Army, showing them the ins 
and outs of the American lend-lease tanks 
and guns that were beginning to trickle 
into Egypt around the Cape and up the Red 
Sea. But his first sight of a smoking battle- 
ground kindled the hot spark of the collector 
in him. As the Battle of the Desert surged 
back and forth, Jarrett dashed hither and 
yon in a jeep, snatching enemy ordnance. 

His enthusiasm infected others, and soon 
there was an informal ordnance team col- 
lecting from Cairo nearly to Benghazi. In- 
different to bullets, they rode into the heat 
of battle to take movies of tanks and guns 
in action. 

In the basement of a rented building 
in Cairo the pile of "Jarrett's junk" grew 
until it reached the roof. Jarrett didn't 
mind risking his own neck, but the front 
was too close to his treasure trove for com- 
fort. Civilians were evacuating Cairo. In 
September a cable went to General Barnes. 
Jarrett had a collection that would immeas- 
urably help our own war effort. What should 
he do with it ? 
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Barnes was quick to act. Jarrett got or- 
ders to begin shipping the stuff at once. 
That was the beginning of FMB. But in 
those days U-boats were stil swarming 
around the Cape and in the South Atlantic. 
Several tons of Jarrett's treasure went to 
the bottom in ships that were torpedoed. 

In its huge building at Aberdeen, FMB 
has in less than a year and a half built a 
collection of 1,200 specimens of Axis ord- 
nance equipment—nearly 600,000 separate 
items! They range from a fragment small- 
er than the palm of your hand to a 60-ton 
German Panzer VI tank and an eight-inch 
German heavy field howitzer. Up to 3,000 
visitors in uniform—trainees from Edge- 
wood Arsenal, Fort George G. Meade, Fort 
Belvoir, and other training centers—troop 
through the museum each week. 

The collection reflects both the strength 
and weaknesses of Jap and German field 
units. The Germans, Jarrett may point out, 
were using brass cartridge cases when the 
war began. As they began to feel the pinch 
of shortages, they switched to brass-plated 
steel cases. Next they cut out the brass 
altogether and blued the steel cases to pro- 
tect them against rusting. But as a tribute 
to our constant hammering of Hitler's in- 
dustrial centers, the latest shell cases are 
turned out without any protective coating. 

Firing and testing enemy weapons at 
Aberdeen discloses many things that help 
our commanders in the field. For example, 
tests showed that the latest Japanese .303 
caliber rifle is inaccurate beyond 350 yards, 
while our Garand can hit the bullseye at a 
far greater distance. Because its magazine 
holds only 30 rounds, the Japanese light ma- 
chine gun can be fired at a rate of only 200 
to 300 rounds per minute, whereas our .30 
caliber Browning can fire double that num- 
ber. Yet, though it is clear Japan does not 
belong in the big league where ordnance is 
concerned, and though Germany is feeling 
the pinch of inferior workmanship and 
shortages of materials, Aberdeen experts 
warn against underrating the Germans. 

At the outset of the war, German engi- 
neers had achieved a tremendous advantage 
by reducing the number of parts in their 
weapons. This speeded production and 
saved Hitler the necessity of maintaining 
large numbers of technical troops for main- 
tenance and repair work. Hitler’s produc- 
tion system is still a formidable enemy. 
FMB and the ordnance department are still 
working overtime to keep our own war in- 
dustry on its toes. 
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HAT was when Sunday Driving was the 
Great American Sport, and automobile 
vacation trips were a "must" for most of us. 


Then, tires were valued in dollars—now 
their worth is measured іп /ives. For the 
Battle of Rubber is not yet won—driving 
too much, too fast and too carelessly is s/7// 
just like shooting an American soldier in the 
back. Every ounce of rubber in every tire on 
every car in America is s/7// а war weapon! 


Contrary to popular opinion, satisfactory 
synthetic tires are not yet available in 
sufficient numbers to satisfy both military 
and civilian needs. No one knows when 
you will be able to replace your present tires. 


Those you have must last—and will last if 
you observe these simple precautions: Start 
and stop slowly. Go easy on curves. Don’t 


bang into curbs, ruts and stones. Keep air 
pressure up to 32 pounds. And keep your 
speedometer down to 35! 


By lengthening the life of your tires, you 
may save the life of a fighting man! 
* * * 

REMEMBER WHEN you feund tbe left rear 
tire flat that Sunday morning? Who was it 
who came over and changed it in time for 
you to get to church? Chances are it was 
your INDEPENDENT tire dealer who has a 
real interest in pleasing you because he 
owns his own business. Sezberling believes 
in the initiative of INDEPENDENT business 
that has always made good jobs and good 
opportunities plentiful in America. That 
15 why Seiberling Tires always have been 
and will continue to be sold through 
INDEPENDENT dealers only. 


SEIBERLING Z2 


Lewes’ Wartime manufacturers of Bullet-Sealed Tubes and Military Tires for our armed forces * Bullet-Sealing Gasoline 


> Tanks * Rubber Floats, Boats and Pontons * Rubber Parts for Gas Masks, Airplanes and Tanks. Alsomakers of 
Tires and Tubes for passenger cars and trucks * Sealed Air Tubes * Rubber Heels, Soles and Mechanical Goods. 
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Why put an air-cooled aircraft engine in 
a tank? Because no other engine packs as 
much power into such small size. Tanks and 
gun carriers slog into battle on caterpillar 
treads, but they are similar to aircraft in that 
they require an engine high in power, small 
in size, and light in weight. Other engines of 
equal power are massive, creating a vicious 
circle in which large size demands more 
armor plate, in turn adding weight and call- 
ing for more power to maintain speed. 

Seasoned by years of operation in trans- 
port, private, and trainer planes, the Wright 


Cyclones and Whirlwind Legh Compad a LÁ Wr" TTE, éngines 


Whirlwind was the logical choice for the 
Army’s medium tanks and gun carriers. This 
engine, weighing but a scant 1% of the M-4 
tank’s 30 tons, packs 400 HP plus in its 45” 
diameter. 

Enlisted in our armored divisions, the 
Whirlwind was assigned to combat duty with 
virtually all medium tanks and heavy gun 
carriers to reach the fighting fronts. In no 
sense a competitor to the air tonnage hauling 
Cyclone, the Whirlwind has nonetheless lived 
up to the Wright tradition for light, com- 
pact power, adaptable to many purposes. 


Landing Planes Safely 


The giant nose-wheel unit of the Lockheed Constel- 
lation, shown here being tested, has double wheels 
dished in to prevent wobble in landings. It has 
two-wheel brakes and is steerable from the cockpit 


their drawbacks. They usually weighed so 
much that the horsepower required to lift 
them was often more than that originally 
required to overcome the drag of the gear 
without them. 

Modern design, with the help of light 
metals, has produced some really satisfac- 
tory “pants” for certain types of aircraft in 
which retracting gear is impractical. 

In 1917, the name of Capt. James V. Mar- 
tin first became prominent in connection 
with landing gear, when he developed a 
unique semiretracting gear for his little 
KIII Scout biplane, built at Elyria, Ohio. 
This rigid-strut gear had wheels with flat 
springs for spokes, which acted as shock 
absorbers. By means of a crank, the land- 
ing gear could be fully extended or almost 
completely retracted into wells along the 
side of the fuselage. 

The following year, Captain Martin 
brought out another innovation. On an old 
De Havilland biplane he worked out the first 


(Continued from page 80) 


split-axle landing gear, doing away with the 
spreader bar, which had long been a hazard 
on rough fields and in tall grass. 

Also in 1920 there appeared the first real- 
ly retractable landing gear. A Martin de- 
sign, this was fitted to the Dayton-Wright 
Gordon Bennett racer for the Army Air 
Corps. By means of a nut working on a 
threaded shaft, and a bicycle chain, the pi- 
lot cranked the wheels up and down by 
hand, This ship was the forerunner of such 
planes as the Grumman FF-1, delivered in 
1931, the first military aircraft equipped 
with retracting gear. 

Boeing pioneered in hydraulic landing 
gear for big stuff in 1930, fitting it to one 
of their Monomail models. To test its effi- 
ciency, they raced it against another Mono- 
mail, which had fixed gear with the best 
“pants” then available. The Monomail with 
gear retracted left the sister ship far be- 
hind, with a speed difference of 15 miles an 
hour. Retracting gear for big aircraft was 
here to stay. | 

Modern retracting gear is all basically 
the same, although the means and manner 
of operation vary. Some fighter planes, 
such as the Spitfire and the Messerschmitt 
109F, retract the wheels outwardly toward 
the wing tips. The Focke-Wulf 190A and 
the Zero fold theirs inwardly, as do several 
American planes. Certain other American 
ships, including the Grumman Hellcat and 
the Curtiss P-40, fold their “legs” straight 
back while the wheels themselves rotate 
90 degrees to lie flat in the underside of the 
wings. It's all a matter of the best method 
for the particular type of ship. 

In the big bombers, it has been found 
most convenient to retract the gear into 
the rear of the engine nacelles. In some 
cases, the wheels are only partly enclosed, 
while in others they are entirely buried 
within the ship. Some of the newest big 
ships include flaps that cover the fuselage 
openings where the wheels lie when retract- 
ed, even when the wheels are down. Sealing 
the jagged openings has in some cases re- 
duced the take-off run as much as 15 per- 
cent and boosted the initial climb greatly. 
These flaps also serve to protect the interior 
of the wheel wells from dirt, mud, and rain. 

The pilot, of course, must know the exact 
position of his gear at all times. To provide 
for this, designers have worked out various 
devices for the instrument board. Some 
visual indicators have a small plane on the 
dial, whose wheels exactly follow the posi- 


( Continued on page 204) 
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P janes—trains—trucks—con- 
tractor’s machinery—farm im- 
plements ... with little new 
equipment available for the 
home fronts, old equipment 
simply must continue to carry 
on. Under the strain of long, 
hard use, more and more re- 
= pairs are needed. And files 
= = аге some of the most useful 
: = repair tools. 

For files to do their best 
work and last as long as pos- 
sible, (1) use files of highest 
quality and (2) use The right 
file for the job. Nicholson 
Files will assure you the first 
—and here’s a book that will 
help you with the second: 


= 

= 

= L Н | ‚| 
5 FREE— Nicholson File Catalog 
ч 

ы 
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It will help any repairman or me- 
== chanic select the assortment of file 
= kinds, cuts and sizes best suited to 
= his particular needs. SEND FOR IT; 
= keep it handy; take it with you when 
55 you go to tell your hardware or mill- 
$ supply dealer what files you want. 


= NICHOLSON FILE CO. 
Soe |. 19 Acorn St., 
Providence 1, К, l., 
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& ee `: (Also Canadian Plant, 
E | Port Hope, Ont.) 
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Landing Planes Sately 


( Continued from page 203) 


tions assumed by the wheels of the actual 
craft; a light flashes on when the wheels 
are down and locked in landing position. 

Audible warning systems use a horn, con- 
nected with the throttle, which blasts in the 
pilot's ear if he closes the throttle coming 
in for a landing with his wheels still up. 

Getting the wheels up and down safely 
is but one side of the problem; there are 
still many details to confront the gear de- 
signer. For example, he must consider pro- 
peller ground clearance when the gear is 
fully compressed under top impact loads. 
There must be at least nine inches clearance 
for the whirling blades at all times, regard- 
less of the landing or runway surface. 

Modern Aerol-type shock absorbers seem 
to be the perfect solution for all problems 
encountered to date. 'This unit consists of 
a combination air-oil, shock-absorbing strut, 
which forms the main leg of the gear itself. 
One portion of the leg telescopes within the 
other to form a piston which forces air and 
oil into a chamber within the leg. The com- 
pression qualities of these two substances 
absorb the shock and, with the aid of link- 
age devices and valves, control the rebound 
of the gear to assure smooth, safe landings. 

.Problems met in designing landing gear 
for helicopters and autogiros include the 
consideration of vertical as well as oblique 
impact loads. Designers of ski landing gear 
have their own particular problems. 

The landing gear of seaplanes (not flying 
boats) is usually one of two types. One 
consists of a center float under the fuselage, 
augmented by small floats on the wing tips 
for rough-water landings. In the other, 
there are two floats under the fuselage and 
no wing floats. The latter type is seldom 
used on military combat craft but has been 
successful on planes ranging from small 
private craft to ships the size of the Doug- 
las DC-3 airliner. 

What the future holds in the way of new 
landing-gear types is problematical; but 
with rocket planes and superhigh-speed, jet- 
propelled aircraft in prospect, it may be 


| that the problems of the gear designers 


Buy War Savings Bonds and Stamps regularly. 


have just begun. 


Correction 


OwING to the misplacing of a photo 
credit on page 121 of our April issue, the 
impression was given that Demerol, the new 
synthetic analgesic, is a product of Parke, 
Davis, and Company. Demerol is made by 
the Winthrop Chemical Company. 
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“NELLY GETS ANOTHER ONE!...She's a Bofors gun... 
and she’s filling the sky with tons of steel...with flak so 


thick those Japs could walk on it. Suddenly a flaming torch 
falls through the night...another Jap for Nelly!” 
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Chrysler Searchlight Reflectors and 
Bofors guns are used together on 
our battleships for night fighting, 


"Nelly" was a tough gun to make... she used to require so much 
handwork that only a few could be produced in a year. Today, certain of her precision parts 
are finished by a revolutionary process called Superfinish . . . the same process that gives 
Chrysler engines the smoothest moving parts in history. Thanks to Superfinish and to 
the employment of other automotive methods, the production of parts for Bofors guns has 
been speeded incredibly since Pearl Harbor. 

CHRYS 


WAR PRODUCTS OF CHRYSLER DIVISION 


Industria! Engines» Marine Engines * Marine Tractors е Navy Pon- 
toons a Harbor Tugs = Anti-Aircraft Cannon Parts + Tank Engine 
Assemblies « Tank Parts. Airplane Wing Panels « Fire-Fighting 
Equipment « Air Raid Sirens « Gun Boxes « Searchlight Reflectors. 
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DIVISION OF CHRYSLER CORPORATION 


THE NATION-WIDE CHRYSLER DEALER ORGANIZATION OFFERS OWNERS SERVICE FACILITIES TO MEET THEIR TRANSPORTATION NEEDS 
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BACK THE ATTACK — BUY 
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WAR BONDS. Defoe workers take more than 10% of their pay in War Bonds 
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The Toughest Man in the World to Please 


‘HE "hard-to-please" attitude of the Defoe 

shipbuilder is not a war measure. It's а 
life-long Defoe tradition. Harry J. Defoe— 
who founded the yard nearly forty years ago 
—and his crew are old hands at building 
sea-going vessels. They know that even peace- 
time ships that go down to sea must be built 
to withstand battering that no land-bound 
structure receives. 


Today this experience is paying extra divi- 
dends to the Navy in the form of sound con- 
struction, added protection for crews, and 
lower manufacturing costs. The fleet built for 


DEFOE SHIPBUILDING 
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the Navy in the Defoe yards since Pearl 
Harbor numbers more than 65 fighting ships. 
And now a squadron of LCI (L) Landing 
Barges is taking form on the production line. 
These ocean-going invasion vessels are the 
spearhead of America’s growing offensive. In 
making them, we pledge your sons all our 
skill and experience, all the Defoe tradition 
of safe, sound, deep-sea shipbuilding. 


When Peace returns, Defoe’s advanced manu- 
facturing technique and skilled craftsmanship 
will provide quality products of greater value 
and lower cost for all Americans to enjoy. 


BAY CITY, MICHIGAN 


Th White Sta wal Citat 
oe D r Rene 


Гаты E" Award won by ] - 


oe workers. 
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y-E LAMP TURNS SHELLS INSIDE OUT 


TWO THINGS А GUNNER doesn't want 
to happen: (1) А dud shell. (2) a premature 
explosion. А big help in avoiding both is 
e 7А inspection of each shell to make sure it isn't 

pU b pitted, greasy, or dirty inside. А slow job... 
23A - a until General Electric engineers helped work 
> E out this gadget that “turns shells inside out.” 
As the girl spins the shell on rollers, a G-E 
reflector lamp, with a mirror arrangement that 
works something like a dentist's mirror, shows 
her every bit of the inside ** 


Gu. e 


o 


EROR P re nana EN ente de 
Ec PLA cives Sa i eer 


0 


THIS IS JUST ONE INSTANCE where G-E has 
had the lamps and the know-how acquired in 
peacetime, to solve war problems quickly. And 
speaking of inspections, this giant "electric 
eye" which tests light output is just one of 480 
tests and inspections used to make your G-E 
lamps “stay brighter longer." When you need 

“F bulbs, get the right size for the job...and make 
wh, sure they’re marked G-E! 


REFLECTOR LAMP REFLECTING MIRROR 


SEEMS sa 


Eu 


‘FREE! For 16-page booklet describing “Ordnance 
nspection Methods With Light", write General Elec- 
ric, Division 166-PSE, Nela Park, Cleveland 12, Ohio. 


BUY AN EXTRA WAR BOND THIS WEEK! 


Satara 


poeni urs 


Hear the General Electric radio programs: “The G-E All-Girl Orchestra," Sunday 10 p. m. EWT, NBC; 
“The World Today" news every weekday, 6:45 p.m. EWT, CBS. 
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Green Light for the Air Age 
( Continued from page 122) 


Recently, at one field alone, in one hour 
there landed over 75 planes. This is heavy 
| traffic; when it is added that this was not 
local traffic about a metropolitan airport, 
_ but transoceanic traffic from America arriv- 
ing at & field in Scotland, it becomes star- 
tlingly prophetic. If this is an indication of 
| postwar transoceanic air traffic, what will 
be the congestion about continental ports 
that will handle not only air-line traffic but 
hundreds of private aircraft as well? 

This is the problem that must be solved— 
and solved in time—to permit the antici- 
pated growth of aviation. Its solution lies in 
the development not only of adequate land- 
ing and ground handling facilities for the 
aircraft—a problem in itself— but also of 
the means of visualizing and controlling 
the traffic pattern to get these aircraft into 
the ports. 

Even the private pilot will have better 
radio equipment, linked through frequent 
monitor listening stations to weather sta- 
tions from which he can obtain instant 
weather reports and other data vital to safe 
operation. 

Long-distance air traffic which is not yet 
a part of any airport pattern will be held to 
its courses by a system of “fix” stations and 
beams, possibly automatically keeping the 
plane on course by their signals, entirely de- 
void of human assistance. These beams will 
be held true in direction and volume by 
monitor devices. 

While most of the devices described above 
| are purely speculative, they offer interesting 
possibilities and would, if developed, help 
solve the problem of postwar air traffic con- 
trol vital to the realization of an Air Age. 
— С. B. COLBY, 


PARATROOPS 
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WHERE DEPENDABILITY REALLY MEANS SOMETHING 


CHAMPION SPARK PLUGS 


ARE On Acrve Dury / 


Maximum performance and dependa- 
bility are the two qualities that are 
absolutely essential in spark plugs 
for our armed forces. Champion 
Spark Plugs have certain exclusive І l— 
and patented features which insure | YE 
these qualities and are being used by 
our armed forces, on land, water and 
in the air. The traditional dependa- E 
bility of Champions under the most | 
adverse operating conditions is thus 
being emphasized as never before. | 
You, too, сап depend on Champions 
| 


Actual Size V-Plug 
Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One-piece construction, 


CHAMPION 


LET'S ALL BACK THE ATTACK—BUY WAR BONDs | SPARK PLUG COMPANY • TOLEDO, OHIO 


for better performance in 
every engine. 
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ТНЕ ЕТОМ THE WINGATE 


$6.50. $8.50 


Other styles *5.50 


our shoe ration coupon becomes a pass- 
port to satisfaction when you spend it on 
W. L. Douglas Shoes. 

Made with unhurried care and styled for 
sound good looks, W. L. Douglas Shoes 


W. L. DOUGLAS SHOE CO, BROCKTON 15, MASS., 
Stores in Principal Cities Good Dealers Everywhere 


America's Best-Known Shoes 


BUY ANOTHER WAR BOND 
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PRECISION PAYS OFF IN PERFORMANCE 


More than 50,000 Allison liquid-cooled aircraft engines 


have gone to the United Nations fighting forces. 
* Into each of these engines have gone the 
precision and skill amassed by Allison 
and General Motors during the 
past quarter of a 
century. ж Therein , 
lies the secret of the Î 
power of Allison en- 
gines and their reliable 4 и M (Ae CN 7 
performance in every 
major engagement 
of our Army Air 


Forces. 


ж ~ LM 
E ant a 


POWERED BY 
ALLISON: 

P-38— Lightning 
P-39— Airacobra 
P-40— Warhawk 


A-36 and Р-5 1— Mustang 


LIQUID-COOLED AIRCRAFT ENGINES 


KEEP AMERICA STRONG 
BUY WAR BONDS ibo. ма 


Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR-—NBG Network 
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eres tow your car FCELS... 


"а affer 


MARFAK 


CASSIS 
ОРАР L 


Car drive like a tank? Time for 
MARFAK chassis lubrication — 
Texaco's tough, long-wearing 
lubricant that silences, softens 
and soothes the crankiest chassis. 
MARFAK is applied by chart, 
never by chance. Every lubrica- 
tion point is indicated — from 
control arms to rear shackles. 
Your car gets a careful check-up, 
too — every point of wear, every 
point of adjustment. Ask your 
Texaco Dealer to give your car 
that "MARFAK feeling" — to- 
morrow! 
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When cutting horizontally, across the grain, 
press the forefinger and thumb together on the 
chisel to act as a brake. To avoid splintering 
the corners, cut halfway from each edge to- 
ward the center. Remove the center stock last 
(see small sketches above). 

To cut with the grain, the chisel is held 
slightly turned to one side to get a shearing 
action, and pushed away from the worker. For 
a roughing cut hold the bevel down, for a par- 
ing cut keep the bevel up. 


Dozens of Proven Methods are 
Covered in the Stanley Tool Guide 


More than 200 illustrations, with practical 
instructions covering the use of boring tools, 
doweling jig, spoke shaves, scrapers, planes, 
marking gauge, chisels, and other commonly- 
used hand tools are included in this one 
book. Send for your copy 
today, 25c postpaid. 


mTTTTTTTTTTTTTITTITTTHPTIUPTPEÜTITIILLIDIIIITIIDILITIIIIIIIIT 


STANLEY TOOLS 
254 Elm St., New Britain, Conn. 


Enclosed find 25c. Please send me the Stanley Tool 
Guide, postpaid. (In Canada: Send coin or stamps to 
Stanley Tool Co. of Canada, Roxton Pond, Quebec.) 


Thunderbolt Ace 


(Continued from page 56-H) 


You have to aim ahead of him, allowing 
time for your stream of water to arrive at 
a certain point at the same instant he gets 
there. 

As the boy runs to the left, you swing 
your nozzle ahead of him. Each drop of 
water goes out from the nozzle, in a trajec- 
tory curved downward by the force of grav- 


ity. But as the nozzle swings left, the 
` stream of water describes another curve— 


toward the right—a curve in the stream 
though not in the course of the individual 
drops. Mahurin thinks of these two curves 
when he pushes the button on his guns. 

Deflection shooting (with gun platform 
and target moving up to 400 m.p.h.) is a 
new art, of which the British are teaching 
our men much. The equipment is relatively 
recent. Why, only when Phil Cochran was 


| learning to shoot, our American fighter 
| boys used to file notches on their own primi- 


a س‎ ———— — кы. = 
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tive gun sights, to get them to their liking. 
Today's standard deflection sight is an opti- 
cal instrument; the pilot looks into a glass 
screen on which a reticule is thrown in a 
pattern of light with a dot in the center. 

The central dot is the aircraft's line of 
sight. The circle is gauged for a certain 
range. That is, an aircraft with 100-foot 
wing span will perhaps just fill the diameter 
of the circle at 300 yards. When the hori- 
zontal lines are adjusted, leaving one third 
of the diameter blank, that would just take 
the measure of an FW's span at 300. You 
set them for the aircraft you are gunning 
for. 

But unless the pursuer is close and direct- 
ly on the enemy's tail in straight flight, his 
target will seldom be within the circle. 
Rather, it will appear out along the hori- 
zontal, at 1, 1! 5, or 2 or more radii from 
the center, in accordance with various for- 
mulas the gunner has memorized, modified 
by his instantaneous judgment. 

The British have found that in this judg- 
ment, range and speed are of much less im- 
portance than the gunner's estimate of the 
target's "angle off" the line of sight. Expe- 
rience is the only basic guide in this, and to 


‚ preserve experience from the split seconds 


———- —— = 
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of combat, a motion-picture camera is set 
in the leading edge of each fighter craft. 
This camera works while the guns are 
shooting and takes 64 frames a second. 
With a wide-angle lens, it gets the target 
even on a wide deflection shot. 

Mahurin studied these combat pictures a 


lot, seeing—in slow motion which still seems 


(Continued on page 216) 
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© You can't get by with today’s gas- 
oline if your motor is dirty, gummy, 
and full of sludge. Clean it out, and 
keep it clean, with CASITE. 


BETTER and SMOOTHER PERFORMANCE 
or DOUBLE-YOUR-MONEY-BACK 


It’s as simple as that. Either your 
motor runs better and smoother with 
Casite, or you get back twice what 
you paid. 

Millions bought and proved Casite 
last year under this broad guarantee 
—and solved the problem of dirty, 
sputtering, sluggish motors. 

Profit from their experience. Start 
using Casite today. It costs only 65¢ 
a pint...is sold by garages, саг deal- 
ers and service stations everywhere. 


THE CASITE CORPORATION 
HASTINGS, MICHIGAN 


(72d 3 i Р. Een cer mes Ec акттлер бел MENSIA TERI ттл 
жы МЕДА. dx ya ۹ A SRSA SA o A TUA АЗРА e SE 
NS 1 4 i} Е ad i Ü ДАГДА AR CAM ДАДА СДА ГАА AA (74 
SN NR UR INA d He NA R4 Ed A A MN КА мака MET 

| =ч | ¥ T 
= guarantee = 
ea Add Casite to crankcase and run through car- 

Жс buretor according to instructions, then drive c. 

| a your car 100 miles or for 60 days, whichever 

GS is first. If not convinced that Casite gives you 

Ga better and smoother performance, you get = 
nt double your money back by filling out guar- = 
ros antee certificate and mailing it to The Casite 

Ü ag * + è * * 

mee Corporation, Hastings, Michigan. Maximum 

Чу? е А ң А que УД, 
eau refund is $1.30 per pint, twice the nationally diem A 
j advertised price of Casite. (p 
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AMERICAN pioneers blazed the trails to 
stralght shooting and the hardy outdoor 
life that makes strong men. 


Like the pioneer, Stevens has blazed new 
trails in the production of sporting rifles 


and shotguns. In the years immediately - 


preceding the war... Stevens introduced 
three firsts to give the shooter sporting 
arms better suited to his needs. 


First to perfect a light, moderately priced 
automatic .22 rifle. It opened up the fasci- 
nating new sport of speed shooting at 
small running game. 


First to introduce an over-and-under gun, 
combining .22 rifle and .410 shotgun bar- 
rels. It’s a general purpose arm, equally 


TRAIL BLAZERS 
7 Es TOMORRO 


t d - : ` al j 
Wr PU? 
— в РЧ 


for 
W'S SPORTSMEN 


suitable for vermin elimination or for hunt- 
ing small game, winged or four-footed. 


First to adapt Tenite for gun stocks. This 
durable, plastic material makes possible 
handsome, attractively checkered stocks, 
even in the most moderately priced arms. 
* * * 
When the war has been won and the Gov- 
ernment authorizes civilian arms produc- 
tion, Stevens again will take to the pioneer 
trail and build accurate rifles and dependa- 
ble shotguns, ideally suited to the shooter’s 
requirements. 


J. Stevens Arms Company 
Division of Savage Arms Corporation 
Chicopee Falls, Mass. 
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Massive Convair test chamber capable of simulating altitudes up to 80,000 feet, temperatures 
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as low as 100^ below zero for the study of materials and equipment under flight conditions. 


Their Job: Destroying Liberators 


HERE ARE people in San Diego who make 
jobs of destroying Liberators. 

They spend hundreds of thousands of dollars on 
leliberate destruction to make the Liberator the 
safest plane in combat—for the crew...the dead- 
iest for the enemy. 

These people are members of the Consolidated 
Vultee Aircraft Corporation Engineering Test 
Laboratory, really a whole series of laboratories. 
As the Chief Test Engineer explains, “We ruin 
эегѓес у good equipment to find out what it will 
аке. In that way we are able to work out many of 


the ‘bugs’ in an airplane long before it is flown.” 

In the laboratories, altitudes of 80,000 feet can 
be simulated; temperatures of 100° below zero 
can be produced. Every structural part and every 
item of equipment that goes into the mighty 
Liberator undergoes gruelling tests much more 
punishing than the actual test of combat, 

For, in the Chief's words, “Опе test is worth a 
thousand expert opinions." 

And the thousands of tests run on the Liber- 
ator frequently have direct bearing on the warm- 
ing message, ''All of our aircraft returned." 


CONSOLIDATED VULTEE AIRCRAFT 


LIBERATOR . . . 4-engine bomber CATALINA 
CORONADO . patrol bomber 


SENTINEL . . . . . . "Flying Jeep" 


MAY, 1944 


LIBERATOR EXPRESS . 


VALIANT basic trainer 
VENGEANCE dive bomber 


navigational frainer 


. patrol bomber 
transport 
RELIANT ... . 
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Thunderbo!t Ace 


( Continued from page 212) 
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very fast—what other pilots saw. Не 
showed them to new pilots, elaborating on 
the fine points. 

Even more important, from the precision 
| standpoint, is the analysis given every com- 
bat film at Fighter Command, from which 
the fighter learns whether he is credited 
with a kill or how badly he missed his target. 

Projected frame by frame, the film is 
stopped at a suitable point. In the project- 
ed light is placed а scale model of the tar- 
get aircraft, mounted on а ball and socket. 
This model is manipulated until its shadow 
is precisely similar to the profile in the pho- 
tograph. Since the line of sight is a known 
quantity, a scale on the model's base shows 
the “angle off." Calculations then indicate 
whether and where there was a hit. Most 
shooting misses, going to the rear of the 
target—not enough deflection. 

For figuring angles, Mahurin had а lot of 
help during the latter part of 1943 from a 
| new training device developed by Lt. Ernest 
D. Beatie, of Albany, Ga., a fighter pilot in 
the Eighth Air Force. Still something of а, 
homemade contraption, this deflection train- 
er is set out behind the parachute racks. 


`, e Every pipe produced from genuine imported 

o Mediterranean briar of pre-war quality, and 

zb shaped by the skilled hands of master craftsmen 

to be "A thing of beauty and a (smoking) joy 
forever”, Sterling Silver band; solid rubber 

bit. Every pipe numbered, and registered by | 

LHS, as your guarantee of pipe perfection, 


Smooth and 


Antique It is simply a standard sight mounted on a 
Finish. table, with stick and rudder controls. It is 
Мапу: атй trained on a scale-model aircraft, mounted 


on ball and socket so that it may be set at 
any angle. When the trainee has taken aim, 
an assistant affixes а measured rod to the 
nose of the aircraft. А knob on the rod 
shows where the aim should be. Bud worked 
at this by the hour. 

A fighter pilot in this war is a gladiator, 
a knight champion, a hot shot, an eager 
beaver, and a lot more. Especially, if he's 
really good, he’s a precisionist—the serious 
practitioner of а highly complex, exacting 
game of skill. 

Certainly, if he is not a good deflection 
shooter, he will never do the hat trick. 


IV 


The hat trick is an RAF term for the un- 
usual feat of shooting down three enemy 
aircraft in one sortie. Mahurin was the 
first American in England to do it twice. 

Mahurin doesn't think too highly of the 
times he got three in a day. They were 
“sitters,” he says. All six were ME-110's, 
| | two-engined ships, not so maneuverable as 
38 | ipi diat 2, AEST e au > dH Ж. a 109. 

x ca = WAR CONDOS | But these occasions were of sharp inter- 
Paha ae АЕ КЫ: чы. est in the fighting over Europe. After the 
(Continued on page 220) 
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CIGHTER MOMENTS with 


fresh Eveready Batteries 


“You're violating the blackout, Sergeant.” 


A THOUGHT to keep in mind, next time 
your dealer is out of “Eveready” flashlight 


batteries: Nearly all we can make right now FRESH BATTERIES LAST 
are being put to good use by either the armed е" lin gi ات‎ 


forces or essential war industries. 


You, personally, can save a soldier’s life by giving a pint of 
blood to the Red Cross. They maintain Blood Donor Cen- 
ters in 35 cilies. Call for an appointment now! 
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Leave your motor running when parked for a recharge 
The only trouble with this idea is that it won't 
work! It burns up "A" coupons fast; and further 
discharges the bat- 
tery because an idl- 
ing motor usually 
draws a net dis- 
charge of from 2 to 
5 amps. 


...THE WISE WAY IS 
PERIODIC RECHARGES ! 


Restricted driving is hard on batteries. Rationed 
mileage keeps them from getting the normal 
recharge from the generator, making certain 
recautions necessary if starting trouble is to 
Б avoided. 


] Don't b 
| do Withoy 
When you M 
UST b 
2 on dependable Aes 
merchandise. = 
4 Таке Care 
| Of г 1 
3 have. Make uM аз тын 
Ihese Con Ды 


UY anyth; 
ut. J hing you can 


Y, Insist 
ng-lasting 


Serva tion 


An experienced Exide Dealer 
knows how to keep batteries in 
top shape. See him for a check-up 
every two weeks. In many cases, 
periodic recharges may be just the 
right medicine for your battery, 
and with them, an Exide Dealer 
can put off the day when you'll 
need a new battery. When you 
must buy, get a dependable, long- 
lasting Exide. Buy to Last—Save 
to Win. 

THE ELECTRIC STORAGE BATTERY CO. 

Philadelphia 32 

Exide Batteries of Canada, Limited, Toronto 
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EXIDES ARE USED IN MORE THAN 100 
APPLICATIONS BY OUR ARMED FORCES 
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INDIAN 
TRAIL BLAZERS 


Just off the highways of our nation, there are a miles. Make your plans now so that when this war 

million little tempting side roads that wind their is over, you can enjoy motorcycling at its finest, 

way right into the heart of this great country of in the saddle of an Indian. 

ours... modern Indian Trails,” teasing you to see INDIANS ON THE WARPATH 

what’s at the other end. On an Indian you can | m 

"blaze" these trails easily, safely and comfortably. Right a perti in oe go straight 
One of the biggest thrills of “trail blazing” on an НЕС tea ee ee аце 


I | in! But new, improved, postwar Indians are al- 
Indian is the feeling that you and your motorcycle ready being blueprinted. They're tbe motorcycles 
are "one." Indians are alive with power. They give 


Р | іо wai ! 
you a feeling of confidence and safety... respond b wu for 
easily to your slightest touch...and ride so 
smoothly you'll find it a pleasure to reel off the 


r 
Р, 


BUY WAR BONDS NOW 
3 TO BUY AN INDIAN LATER 


Indian Motocycle Company 
Springfield, Massachusetts 


Please send at once, a thrilling, action- 
packed FREE copy of Indian News- 


| PN ORE ERE RE ERE E REN ЛЕДЕ ТҮЛҮКТҮҮ" 


M OT о RCYCLES M ee © = 
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Coach and bus operators know that 
new AC Spark Plugs mean better 
engine performance and gasoline econ- 
omy. They also know that regular 
cleaning and adjusting make those spark 
plugs perform better, longer. When 
plugs must be replaced, you, too, 
can be assured of utmost reliability 


by specifying AC Spark Plugs. 
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CLEAN SPARK 
PLUGS SAVE UP 
TO ONE GALLON 
. OF GAS IN TEN 


BUY WAR BONDS = BRING VICTORY QUICKER 


Thunderbolt Ace 


(Continued from page 216) 


Americans had introduced their belly tanks, 
the Germans changed tactics and started 
using rockets against the Forts. First they 
equipped single-engine ships with rockets, 
then all their fighters. 

The Thunderbolts’ next good hunting 
came in the October 4 raid on Frankfurt, 
when a swarm of 110’s with rockets at- 
tacked the bombers. Bud’s squadron fell 


| upon them and got 13, of which he took 
| three. 


But it was on November 26, the raid on 
Bremen, that the really big kill came. Bud 


| was on the first bounce and when he got 


down to bomber level, he found the sky 


| filled with clumsy, rocket-bearing 110’s. 


“For cripe’s sake, come down!” he cried 
on the RT. 

Lt. Col. David C. Schilling, of Detroit, was 
commanding the group that day. He could 
see the 110's down below like a school of 
fish. He also had a clear view of the upper 
altitudes, which were free of enemy fight- 
ers. He made a bold decision. This was the 
time to break the rules. Schilling took the 
whole group down. 

They had a Roman holiday. The three 
squadrons returned with a claim of 26 enemy 


‚ | planes destroyed. Fighter Command even- 
| tually credited them with 22 destroyed, four 


probables, nine damaged. That day Bud 
also broke the rules. Separated from his 
wing man, he didn't make for safety, but 
stuck his neck out, went around free-lanc- 
ing on his own. He shot down his second 
three. 

More memorable to Bud were such times 
as the two combats he had on November 3, 
the raid on Wilhelmshaven. This was an- 


|. other time that Whisky flew his wing. 


On the way to meet the bombers, Ma- 
hurin saw some 109's coming in on the tails 
of four P-38's. He bounced, taking his whole 
flight with him. Lt. Wayne J. O'Connor led 
the second element. 

Mahurin hit a 109, closed in, then circled 
to make another pass. As he came back, 
Butch O'Connor was on the Jerry's tail and 
hitting him. But the 109 still staggered. 
Bud closed in a second time and made the 
kill. 

When the results of this action were as- 
sessed by Fighter Command, the final de- 
cision was to credit the squadron with one 
plane destroyed and Mahurin and O'Connor 
each with one kill. 

Bud and Whisky now found themselves 
flying alone. Suddenly they came upon а 


(Continued on page 230) 
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FINGER-TIP CONTROL FOR SPEED FASTER THAN SOUND 


When an Army Air Forces officer power- 
dived the Lockheed P-38 faster than the speed 
of sound (780 m.p.h.), he proved that the 
plane was appropriately named “Lightning”. 


Now Lockheed engineers have given “‘finger- 
tip control" to its fantastic speed by installing 
aileron boosters actuated by the revolutionary 
Hycon "Stratopower" hydraulic pump. The 
application of these boosters, made practical 
for the first time, turns the P-38 into a dog- 
fighter which out-maneuvers many single-engined 
ships! And the faster response of a// control 
surfaces makes it a deadly fighter—even in the 
thin air eight miles up. 

To help bring victory in 1944, we are in- 
creasing our output to the limit, and every 
Hycon "Stratopower" pump is reserved for 
our fighting planes. 


LET'S ALL BACK THE ATTACK — BUY MORE WAR BONDS 


Ht the wari end. — fer босогоно 
Because of its compactness and phenomenally high 
pressure, furnishing variable volume wp to 3000 


pounds per square inch, the Hycon "Stratopower" 
pump will do a great many hydraulic jobs better 


Today there are available other Hycon pumps 
and valves in the 3000 pound range for commercial 
applications to control or actuate machine tools, 
giant presses, dump truck lifts, materials-handling 
mechanisms and remote control circuits. They will 
operate brakes, clutches and steering devices of 
heavy vehicles; test high-pressure apparatus, and 
solve a wide variety of other hydraulic problems. 
Write for full information. 


HYCON: * s 


REGISTERED TRADE MARK 


Manufactured only by The New York Air Brake inr a 


THE NEW WORK AIR BRAKE COMPANY 


ee. ЖУЛУУ. 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
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"What would the Ar-my do witb-out tbe En-gi-neers?" pops the $64 question in "Song of 
the Engineers", A hard one to answer! Wherever the Army advances, in tropic jungle or 
Arctic outpost, the Engineers are out in front preparing the way . . . building air fields. . . 
throwing bridges across broad rivers . . . constructing highways over formidable mountains 
‚.. resourcefully transforming “impossible” assignments into routine tasks. 

Speed is a vital factor with the Engineers, and outboard motors have proved highly useful 
in ferrying and bridging operations. The Evinrude above, fresh from its packing case, will 
soon know what it is to "get the works" from the hard-working Engineers. 
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1 Mounted on the stern of a standard Engineers’ ponton, (the Ferries built quickly — here's how the Engineers do it! 

Army term is ponton, not "pontoon"), this Evinrude makes Several pontons are decked together with standard bridge 
fast work of transporting bridge material. It takes stamina as material and, with motors mounted, the ferry is ready! , Here 
well as power to deliver the goods in this kind of service! 3 Evinrudes do a “triple screw” job pushing a truck up stream. 
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3 Ready to go with another load. Such service is not as 4 After Victory there will be thrilling new Evinrudes for 
— spectacular as that performed by the great Evinrudes that all to enjoy! Today it is our job to deliver to our fighting 
drive the Engineers' speedy Storm Boats, but it's as important forces the finest motors that all our skill and long experience 
— and it may have to be performed under battle conditions! can build! EVINRUDE MOTORS, Milwaukee, Wisconsin 


EVERY DOLLAR YOU INVEST HELPS SPEED VICTORY ...BUY MORE WAR BONDS 
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WARFARE TODAY is more scientific—trans- 
portation more efficient, communication 
faster, materials more powerful. 

There's been a definite improvement in 
tapered roller bearings, too. Transportation, 
agricultural, and industrial equipment all 


demanded a better bearing—a bearing with 
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TYSON BEARING CORPORATION, MASSILLON, OHIO 


more rollers. Tyson developed that bearing 
—added thirty percent more rollers around 
the raceway. 

Today, Tyson users get far greater load- 
capacity ... more strength and rigidity... 
in many cases, doubled bearing life. The 


big name in bearings today is... TYSON! 


; „LLS COUNT Р" савы | TS 
oun тне ко = | 
1 = 


TODAYS 


k BUY MORE 


MAY, 1944 


WAR BONDS 


Buy War Savings Bonds and Stamps Regularly. 2283 


HEAVY-DUTY BEARING 
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Ingenious New 

| е | — | 
Technical Methods 
Presented in the hope that they will 
prove interesting and useful to yov. 


EXC 
E 


Center Scope Brings Optical Precision 
to Machine Shop Operations 


The Center Scope is an optical centering and locating 
fool that can be easily and quickly used on any machine 
to center work reference lines to a spindle axis. It per- 
mits accuracy to a degree never before obtainable, as the 
optical beam or line of sight is absolutely inflexible and 
cannot be distorted. 


The Center Scope's easy accuracy eliminates many 
human errors, as the operator can see just what the cut- 
ting tool will do before it is actually fed into the work. 
It increases production, improves efficiency and prevents 
spoilage. There is no pressure on the work piece nor is 
it subject to wear or changes in temperature—for the 
Center Scope never touches the layout. 


The Center Scope enables the operator to easily and 
quickly locate edges to a spindle axis, set-up faster and 
compensate for run-out. It saves vital hours in checking, 
inspecting and measuring when mechanical methods and 
tools are impossible to use. Its 45 x magnification allows 
operator to see ".001" and requires no technical knowl- 
edge or training to operate. 


While there is nothing particularly new or ingenious 
about Wrigley’s Spearmint gum, it is proving useful to 
millions of people in many new ways. Workers in war 
plants everywhere have found it helps keep them alert 
and relieves nervous tension and dry mouth while they 
are on the job. 


Y'ou. can get complete information from tbe Center Scope Instrument 
Company. 351 South LaBrea Avenue, Los Angeles, California, or 
Kearney & Trecker Products Corporation, Milwaukee, Wisconsin. 
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ON A VERTICAL MILL—locating and 
centering height gauge or size block 
layouts. Permits jig borer accuracy 
on more machines. 


| 


LR 


ON A HORIZONTAL MILL—the abil- 
ity to center a layout, edge block or 
rotary table plug while spindle is 
running. Permits quick and easy set- 
up for high precision work. 
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PLAN NOW to complete 
your shop with these and 
other outstanding Delta 
lower Tools after the war. 
Put every nickel you can 
spare into war bonds now 
ко that vou will have the 
money when these famous 
tools are again available 
for home shops. 
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іп “Тһе Deltagram" 


а x isa for Craftsmen 


What to make and how to make it 


... © Big Issues a Year for only Fifty Cents! 


“I sure enjoy tbe Deltagram 
and would mot give it up 
for twice the price”... 
"Keep up tbe gaod work." 
сз Jd Deltagram is our 
shop bible.” .. . Those are 
typical of comments we get 
from Deltagram readers all 
over the country. Young and 
old, novice and expert, they 
tell us how much help, how 
much fun, how many money- 
saving and money-making 
ideas they get from this bar- 
gain in homecraft material. 


Practical 
Published six times a year 
by the world’s largest manu- 
facturer of home power tools, 
The Deltagram is practical 
in every detail. Every proj- 
ect plan (and there are about 


DELTA 


MILWAU! KEE 


l Editor, The Deltagram 


THE DELTA MFG. CO. 


Start enjoying your Delta- 
gram right away. 


65 each year!) is tested 
right in Delta’s own home- 
craft shop. 

Every plan, every shop 
tip, every design is so crys- 
tal-clear and complete that 
even the beginner can fol- 
low it safely and easily, 
without costly waste of time 
and materials. In every is- 
sue you find items for the 
junior craftsman, as well as 
projects to challenge the 
expert. 


"Knowledge is Power" 
And knowledge is also fun, 
when it helps you get more 
enjoyment from your shop, 
helps you turn out better- 
looking, more praiseworthy 
work. Every page of every 
issue of The Deltagram adds 
to your knowledge — and 
for just 50 cents a year, 
8'5€ an issue! 


Send your order now 
Fill out the coupon below, 
tear it out and mail it to- 
day with 50 cents in check, 
money order, 


or stamps. 


è 683E E. Vienna Ave., Milwaukee 1, Wis. 


Please enter my subscription for one full year (6 issues) 


of Tbe Deltagram, for wbicb 1 enclose 50 cents. 


Namê... sss. 
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Af htin flier wears his decorations 
on his chest. But a fighting plane 
wears hers on her nose. 


And one look at the bombs and 
Swastikas painted on this B-26— 
“The Exterminator"—will tell you 
she's a two-fisted fightin' fool! 


Like the notches on an old-time In- 
jun-fighter's gun, they keep track of 
her score. А bomb for every one of 
her 40 successful missions . . . a 
Swastika for each of the six Nazi 
planes she's shot down. 


“The Exterminator” fought her way 
through some of the war's hottest 
actions. She blasted Bizerte, Tunis, 
Sousse, Pantelleria, Sardinia, Naples 
and Rome. She “exterminated” the 


40 MISSIONS — NOBODY SCRATCHED 
Every Bombardier, every Navigator, every 
Pilot, every Gunner who wears A. A. F. wings, 
p training unequalled by that of any air 
orce in the worl . . training that makes 
him а better fller and a better flghter than 
the enemy he meets, 


FLY AND FIGHT WITH THE. 
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More on the Nose! 


bridges, shattered their 
railroad yards, skip-bombed their 
ships. She pounded Salerno for a 
week to help pave the way for the 
5th Army's landing. 


Yet on all these flights, in all these 
fights, not а man in her crew was 
scratched. That's the kind of fighting 
record that makes bad reading in 
Berlin! 


And that’s the kind of team yoz'// be 
on when you fly with the A. A. F.... 
the hardest-hitting, best-trained team 
that ever took to the sky! 
Bombardier, Navigator, Pilot, Gun- 
ner... whatever wings you wear... 

ou'll hit the enemy often, and hit 

im hard. And you'll know how to 
get back home, so you can hit him 
agajn tomorrow. 


And the Swastikas, or Rising Suns, 
painted on the nose of your plane, 
will be plenty of proof that you, too, 
are part of the "greatest team in 
the world!" 


U. S. ARMY RECRUITING SERVICE 


Germans' 


- ARMY AIR FORCES 


Buy War Savings Bonds and Stamps regularly. 


F OF 17... 


You can get ready now for your place on 
the “greatest team in the world" —the 
А. F.—as Bombardier, Navigator, 

Pilot or Gunner. Go to the nearest Avia- 
tion Cadet Examining Board ... see if 
you can qualify for the Air Corps 
Enlisted Reserve. If you qualify, you will 
receive the Enlisted Reserve insignia 
shown above... but will not be called 
for training until you are 18 or over. 


When called, your special aptitudes will 
be studied further to determine the tyj а 
of training you will receive. For th 
А. А. F. not only builds a combat Pas 
from the pick of the crop, but carefull 
selects for each sition the man wi 
the best capabilities for the job... an 
then adds the thorough aimee | which 
makes this all-star team the world's finest. 


орах yourself іп advance by taking 
C. A. P. Cadet Training as given by your 
local Civil Air гавор Also see your High 
School principal or adviser about rec- 
ommended courses in the Air Service 
Division of the High School Victory 
Corps. Both afford valuable pre-aviation 
training. 
(Essential workers in War Industry or 
Agriculture —do not apply.) 

For information on Naval Aviation Cadet 
Training, apply at nearest Office of Naval 

fhcer Procurement. This advertisement 
has the approval of the Joint Army Navy 


Personnel Board. 


"KEEP'EM FLYING! 
SSS 


GREATEST TEAMINTHE WORLD 


POPULAR SCIENCE 


FOR ANY TEST" 


ERE'S another typical letter from our far- 
flung battle fronts: 

"In the past six months Гуе been riding 
Harley-Davidsons somewhere in North 
Africa. Have ridden other makes but none 
take the punishment that the Harley-David- 
son has taken. I usually put about 200 miles 
a day on my motorcycle —so you can see I 
know what I'm talking about. She is ever 
faithful, always ready for any test." 

That's the story of Harley-Davidson stam- 
ina and dependability in a nutshell. BUY 
WAR BONDS NOW/— get set for your 
new Harley-Davidson as soon as the “fracas” 
is over—and the days come again for the fun 
and thrills of hillclimbs, endurance runs, 
race meets, gypsy tours and other exciting 
‘motorcycling events! 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PSS, Milwaukee 1, Wisconsin 


Write for free copy of ENTHUSIAST MAGAZINE 
filled with motorcycle pictures and stories. 


Name | . 


Address _ | 
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Zenith’s Crusade to Lower the Cost of Hearing 
Brings High Quality within Reach of All! 


The New Zenith 
Radionic Hearing Aid 


Коев Pott Fizat! F 


AILY, all over America, hard of hearing persons who 


had given up hope of being helped, or who could 


not afford an adequate hearing aid, are finding a new 


world of happiness. They are discovering the thrill of 
“Radionic Hearing" with this high quality precision in- 
strument at about one-quarter the price of other vacuum- 
tube instruments on the market today! 


Zenith, pioneer in radionics and world's leading 


manufacturer of radionic products exclusively, 
has brought the hard of hearing‘ Another Zenith 
First." It places the fine precision quality that 
modern science and engineering can produce 
within reach of a// who need it. 


If we at Zenith never made a dollar on the 
New Zenith Radionic Hearing Aid, we would feel re- 
‘paid a thousandfold by the expressions of delight, the 
smiles and in many cases the tears, of sheer gladness on 
the faces of these grateful people. 


For the first time, many of them are able to hold vital 
wartime jobs and do their rightful share in Uncle Sam s 
wartime emergency. Many are hearing, for the first time in 
years, the voices of their children, their families, their 
friends. Handicapped youngsters, too, can now be saved 
from lives of failure and misunderstanding due to hear- 
ing deficiencies. 78% of all who are buying this revolu- 
tionary new instrument have never owned an adequate 
hearing aid before! 


If you are hard of hearing, you owe it to yourself — 
your friends—and your country—to see a demonstration 
of the great advantages which ONLY ZENITH offers in a 
hearing aid. If you have a relative or friend who is hard 
of hearing, you owe it to them to urge attending a demon- 
stration now going on at your local optical establishment 
franchised by Zenith. Let their ears be the judge. No one 
is pressed to buy. No salesman calls at the home. Mean- 
while, send for our free descriptive booklet. 


To Physicians: A detailed scientific description will be 
sent upon request. Further technical details will appear in 
medical journals, " 


There are cases in which deficient hearing is caused by a 
progressive disease and any hearing aid may do harm by giv- 
ing a false sense of security. Therefore, we recommend that 
you consult your otologist or car doctor to make sure that 
your hearing deficiency is the type that can be benefited by 
the use of a hearing aid. 


Write for Free Descriptive Booklet, Address Dept. PS-4 
ZENITH RADIO CORPORATION 


P. О. BOX GI40A, CHICAGO 1, ILLINOIS 
COPYRIGHT 1944, ZENITH RADIO CORP, 
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READY TO WEAR 

$ | Complete with Radionic Tubes, 
Crystol Microphone, Magnetic 
Earphone and Batteries, One 
model—no'' decoys ,„. One price 
— $40... One quality— our best. 
Covered byaliberal guarantee, 


Accepted by American Medical Association 
Council on Physical Therapy 


ONLY ZENITH GIVES YOU: 


1 The fine precision quality that modern knowledge and engi- 

neering make possible in a hearing aid, yet priced at only $40, 

complete, ready to wear. One model—no "decoys" , . . One price—$40 
. » One Quality—our best. You need not pay more or accept less. 


Four-Position Tone Control. The flick of your finger instantly 

adjusts it to the most effective combination of low, medium and 
high tones for individual needs in varying surroundings, hearing de- 
ficiencies in various ranges. No further adjustments necessary. 


Special Battery-Saver Circuit. Insures economy in battery con- 
sumption ... results in substantial saving of battery lite and 
battery replacement expense. 


4 Zenith Quality—Zenith Guarantee. Zenith, world’s leading man- 

ufacturer of radionic products exclusively, is fortunate in having 
the knowledge of precision production that makes possible this qual- 
ity hearing aid at a remarkably low price. Guaranteed for a full year, 
with unique service insurance plan. 


The Zenith Radionic Hearing Aid is available through reputable 
optical establishments franchised by Zenith. 


BY THE MAKERS OF 


nnd T | 
eLONG DISTANCES RAD 1 O 
RADIONIC PRODUCTS EXCLUSIVELY — 


WORLD'S LEADING MANUFACTURER 
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Actual photo of yu 

LEAKPROOF ; - 
BATTERIES Ж я 
picked at random 

from 1939 


manufacture, 


"UE а 


Remember when you picked up a flash- 
light, long unused, and found the batteries 
dead? The fact is, most flashlight batteries 
die just lying around... but not Ray-O-Vac Tx 
LEAKPROOF Batteries. LEAKPROOF'S pat- pe 


ented sealed-in-steel construction seals the 3 
power in...it's there when it's needed! ae 


RAY-0-VAC LEAKPROOF BATTERIES ARE Fr 
NOW GOING 100% TO OUR ARMED FORCES $ 


FLASHLIGHTS - BATTERIES 


BUY WAR BONDS |WMADNE вот WAR STAMPS 


RAY-O-VAC COMPANY, MADISON 4, WISCONSIN 
OTHER FACTORIES AT CLINTON, MASSACHUSETTS * LANCASTER, OHIO * SIOUX CITY, IOWA 
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ERE'S a low-cost fill- 

er for building up 
loose joints, filling gouges 
or cracks in furniture— 
and hundreds of other 
uses. 

Mix 1 measureof Casco 
Glue Powder with 1 
measure of water and let 
stand for 15 minutes. 
Then add it to a dry mixture of 114 measures of 
sifted sawdust, 14 measure of flour, Yé measure of 
whiting. Mix to a heavy paste, using М measure 
of denatured alcohol to smooth the filler. 

Round the filler off slightly above the work to 
allow for slight shrinkage. Finish off with sand- 
paper when dry. 


Casco Glue has a 4-point advantage 


Unusual strength. Casco Glue hardens and 
sets chemically to form a bond of remarkable 


strength and toughness. 

Greater durability. This glue is highly resistant 
to dampness, heat, and age. 

Easy fo mix. Casco Glue mixes readily with 
cold water ...no heating problems. 


Economical. A little Casco goes a long way. 
Mix it as you need it. The powder, if tightly 
covered, lasts indefinitely. 

For special outdoor jobs and water projects, 
specify Cascamite—the completely waterproof 
plastic adhesive. 


You can get both Casco Glue and Cascamite 
in 10c, 25c, and larger sizes at all hardware 
stores. 


Write a post card 
today for free 
Casco Project 
Booklets and free 
Gluing Guide con- 
taining 80 house- 
hold gluing hints. 
Address: Casein 
Company of 
America, Dept. S5, 
350 Madison Ave., 
New York 17, N. Y. 


CASCO сы GLUE 


"Sets chemically —hardens permanently” 


Powdered 
Casein 
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Thunderbolt Ace 


( Continued from page 220) 


box of B-24’s returning from the raid. 
Schedules were mixed a bit that day and 
their slight delay, from combat, had brought 
only their two Thunderbolts to the rendez- 
vous which the rest of the group had missed. 
The two fell in to protect the big formation. 

Soon they had а bounce. An ME-110 with 
rockets was coming in on the bombers. Bud 
hit him first, closing in with guns ablaze, 
then flashed past on the left. He was no 
more than 20 feet away and both the enemy 
pilot and rear gunner were looking him 
square in the eye, when Whisky’s guns 
opened up, ripped the left wing, killed the 


| gunner. 


oa чы 


Bud made another pass. Аз he started 
from 400 yards and closed in, both the Ger- 
man's engines were smoking. Suddenly 
there was a maze of flashes, a belching of 
black smoke. Mahurin's Thunderbolt was 
splattered with oil. 

One reason Mahurin is credited with kills 
and not with probables is that he closes in, 
hangs on until the end. It annoyed him on 
this occasion that it took two passes to fin- 
ish each foe. He figured, however, that it 
was because he was working with three of 
his eight guns frozen. 


۷ 


Mahurin says his high score is mostly due 
to luck. He was one of the first to get a 
Thunderbolt, and started out as a flight 
leader—one who, like a football halfback, 
has a chance to score. He has been where 
the opportunities were. Would you believe 
it? Just before he got to the 2,000-hp. 
Thunderbolts, a mixup in orders once as- 
signed Mahurin to an observation squadron 
for three weeks, flying а 65-hp. Cub! 

Mahurin doesn't feel like a hero. He is 
just a fellow, at 25 a bit older than most of 
his mates, who is trying very hard to do a 
good job and who takes pride in his accom- 
plishment. Не is gallant and debonair 
enough, in his short-belted aviator's jacket, 
all shiny with wings, decorations, and six- 
guinea flying boots from Picadilly. But 
there's no swashbuckler here. He doesn't 
like to go to London much. It's so crowded, 
nothing much to do but go to shows; he 


| doesn't know any girls down there. 


Buy War Savings Bonds and Stamps regularly. 


But he doubtless will be judged a hero by 
the folks back home, for America loves its 
stars. It is already, up to the spring of 
1944, fighting its war over Europe with an 
all-American varsity. And Bud happened 
to be the first high-scorer of that team. 


POPULAR SCIENCE 


MEET YOUR 
NEW NEIGHBOR 


Everyone knows that the world is growing 
smaller through the developmentof Science 
and Industry—the War is a grim reminder 
of this fact... but when the job of war is 
done and the Peace is won the world will 
become a Neighborhood of Nations —work- 
ing and living together for their mutual 
betterment. 

Radio will serve the world in a measure 
far greater than ever before—for pleasure, 
education, safety and convenience of all 
mankind! 

Look to Hallicrafters—they are planning 
ahead Topay for your radio ToMORROW— 
plans born of wartime manufacturing 
experience and engineering developments. 


hallicratters ranio 


THE ALL OUT EFFORT of the people of 
Hallicrafters has won for them the honor ef 
being the 1st exclusive Radio manufacturer te 
win the Army-Navy Production Award for the 
3rd time... FIFTY MILLION DOLLARS worth 
of war research and developments will be 
built into your next Hallicrafters Radio! 


BUY — 
MORE | 
BONDS = 


THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO 
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5, A. 
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They are called Lear Actuators. 
n 
They are powerful. Some @ 
75,000 pounds. 
They are light. That's 
They are small. They hav 
space. 
À good many preconceived notions had to go 
by the board to meet all these requirements. 
For example, the little electric motor that runs 
them is full of revolutionary engineering 
refinements. 


push up to 


a “must” in aircraft. 
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Even man and every minute we have now 
can't make all the motors and actuators that 
we would like to deliver for Uncle Sam’s 
aircraft, A 


^ T is coming when they will have 
nt jobs to do, New jobs on peacetime 
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SAWED SLOT: 


Begin ge p 
ч, à 
fret ат 
a n n 


ABRASIVE 


SECOND STRIP OF ABRASIVE 
ADDED WHEN FIRST WEARS THIN - 


BUSHING TO BE 
REAMED 


END OF ABRASIVE STRIP 
FOLDED IN TO ALLOW REAMER 
TO ENTER BUSHING 


Abrasive Paper or Cloth Acts 
as a Reamer for Bushings 


А SLOTTED dowel or metal rod of the prop- 
er diameter, together with several pieces of 
abrasive paper or cloth, will serve as an 
excellent reamer in fitting small bushings. 
This method, illustrated above, is especially 
useful when a regular reamer is not at hand, 
though it is satisfactory for the careful and 
accurate fitting of small bearings to suit 
a shaft. 

The length of the abrasive strips and the 
diameter of the dowel or rod should be such 
as to afford a tight fit when the improvised 
reamer is first twisted into the bushing and 
rotated. As the cutting grains wear off and 
as metal is removed from the bushing, it 
may be necessary for you to insert a second 
piece of the abrasive material in the slot- 
ted rod.—T. T. 


Model-Plane Cement Repairs 
Leaky Camera Bellows 
PINHOLE light leaks in the folds of a cam- 


era are often the cause of streaked or fogged 
negatives. If the holes are detected while 


they are still small, they can be readily | 


repaired by painting the affected area with 
black model-airplane.dope. If the holes or 
tears in the bellows are of larger size, it 
is possible to cover them with small patches 
of black cloth, cemented on by means of the 
dope.—ELMER F. ASHLEY. 


Paper is a precious war material, packaging 
food, ammunition, weapons, and blood plasma. 


Save all you can to make sure these supplies 
reach our armed forces in perfect condition. 
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WILD TURKEY 


“Here in West Virginia where we 
still hunt the native wild turkey, 
the terrain is rough and rugged, 
and our chances at game are often 
taken from one hill to another. 

“My fondest recollections date 
back more than thirty years to the 
time I first came into possession 
of a Marlin rifle—a 32-20. Then 
followed a 25-20, a 30-30, and a 
Marlin lever action 22. 

“All the Marlins I have owned 


were super accurate, efficient and 


trustworthy? 
Thos. E. Knapp, Alderson, 
West Virginia 
* * * 


Marlin thanks Mr. Knapp and the thousands 
of other sportsmen who have expressed ap- 
preciation for the accuracy and dependability 
of Marlin Guns. We are concentrating on war 
production until the war is won. After victory, 
however, Marlin will introduce new models 
and many improvements in its well-known line 
of rifles and shotguns. 


—m— 


arlin 


FIREARMS C0., NEW HAVEN, U.S.A. 
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JOHNSON'S entire outboard production, of course, 
is for the armed services and essential needs. It's a 
two-way proposition. The armed services benefit from Johnson's twenty- 
two year experience in outboard manufacture. And Johnson benefits by 
*keeping its hand in" on the product for which it is famous. 


ANE 7 When the war is won, we shall not merely pick up 
where we left off. We shall go on from where this new experience has 
taken us...Johnson Motors, Waukegan, Illinois. 


DEALERSHIPS: Wherever you are located, if you are interested in sales AND SERVICE after the war, write us now. 


There is No Substitute 
Jor xperience 


Scientific shear tests prove that Weldwood 
Glue “makes the glue line the Safety line.” 
It is actually stronger than the wood it 
joins! 


Wherever wood meets wood, this modern 
plastic resin adhesive does a quick and 
permanent “welding” job. It's one of the 
handiest “tools” a home hobbyist or re- 
pairman ever had. 


Your hardware store or lumber dealer has 
packages of Weldwood Glue in 10c, 25c, 
50c and 85c (1 Ib.) sizes and 5 Ib. cans. 
Get a can today or send 25c and your 
dealer's name for a trial 314 oz. sample. 


Weldwood Glue Has Everything: 


1. Tremendous strength. 2. Waterproof, t Weldwoo. UNITED STATES PLYWOOD CORPORATION 
bacteria- and rot-proof. 3. Quick and Weldwood Glue Dept. 71, 55 W. 44th St., N. Y. 18, N.Y. 
easy to use. No heating. No waiting. “Makes tbe glue line tbe SAFETY line" 


Mixed just by adding water to powder. ) | | L iod. 


4. Economical. 5. Applied cold, quick- 
PLASTIC RESIN 


setting. 6. Stain-free. Supply limited ue“ | 
4 WATERPROOF GLUE 


due to Uncle Sam's war needs. 


BRING YOU TOGETHER 


А Soldier and his girl! They're always 
in each other's thoughts, however far 
they may be apart . . . Think what 


AWARDED TO PLANT 2 
GRON. ртом it must mean to him to get pictures 


Me... today. Save film for these important 


р Mmerican occasions and make each picture a - 


Good Picture. 


like this . . . Your Argoflex is precious 


“Good. Pictures” 


This 56-poge booklet is published by Argus 
to help solve the problems of expcsures, lens, 
films, etc. Get your copy by sending 25c to 
Argus, Ann Arbor, Michigan. Dept. 5. 


argus 


INTERNATIONAL INDUSTRIES, INC. 


ANN ARBOR MICHIGAN 
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Avoid this winters... 


CZ у Chats 
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INCREASE HOME COMFORT WITH 
 BALSAM-WOOL ATTIC INSULATION 


Don't go through it again! If your home was 
chilly last zeinter —if you couldn't seem to get 
comfortable—do something about it right NOW. 
Balsam- Wool Sealed Insulation, laid in your 
attic, will step up your comfort and step down 

your fuel bills—as much as 20%, 


It's so simple—so easy—to apply Balsam-Wool. This 
famous sealed blanket-type insulation is laid in your 
attic just like a rug. Once applied, it is there to stay— 
windproof, moistureproofed, fire resistant. Remem- 
ber, too, that Balsam-Wool has proved its lasting 
value in hundreds of thousands of homes. 


A money-back guarantee protects you when you 
buy Balsam-Wool—the most complete guarantee ever 
offered by an insulation firm. Sce your lumber dealer 
about easy monthly payments on Balsam-Wool Attic 
Insulation—or mail coupon for complete information. 


oam Woot 


SEALED ATTIC INSULATION 
Balsam- Wool... Products of Weyerhaeuser . . . Nu- Wood 


! WOOD CONVERSION COMPANY 
Dept. 211-5, First National Bank Bldg. 
St. Paul 1, Minnesota 
Gentlemen: I want to know more about Balsam- 
Wool Double-V alue Attic Insulation. 

To assist usin giving you special informa- 
tion, please check: I am a home owner [7] 
renter [] architect [] contractor [7] 

| student | 
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Buy War Savings Bonds and Stamps Regularl: 


YOU CAN EASILY MAKE 


Telescopes—Magnifiers—Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 


coss LENSES — 


COST 


Big 10 Page Project and Idea Booklet with 
all sets——describes successful developments—points 
the way to new experiments, 


ALL LENSES NEW, finely ground and polished, | | 
edges very slightly chipped—A SALVAGE BARGAIN! | 


Set No. 301-N “Our Advertising Special'" 15 Lenses for 
$1.60 Postpaid. For making your own powerful tele- 
scopes, low power microscope, strong magniliers, photo 
cells, rifle scopes, telephoto lens, dummy focusing cam- 
era, Kodachrome viewer, stereoscopic viewer, ground 

ass and enlarging focusing aids. For experimental op- 
tics, portraits of babies and small pets, copying, ultra 
close-up shots, and many, many other uses. 


Sot Mo. 305-N “The Gadgeteer's Delight" 35 Lenses 
for $5.00 Postpaid. Contains all the lenses in the 
above set plus twenty more expensive lenses increasing 
p field of experiment and gadget making. All our 
enses are neatly packed and marked, 


Set No. 310-N “The Experimenter's Dream" 60 Lenses 
and Mew Complete 50 Page Booklet—$10.00 Postpaid. 
Contains all the lenses in the above sets plus 25 others Jj 
that makes this a sensational buy. The variety of lenses Jj 
in this set will enable you to conduct countless experi- 
ments and build a wide variety of optical equipment. 


JUST COMPLETED? 


50 Page Illustrated Idea Booklet “Fun With Chipped 
Edge Lenses” Only $1.00. The Complete Hand Book 
describing a wide variety of exciting experiments and 
valuable optical devices you can build. 


Limited Number! Hurry! 


EDMUND SALVAGE CO. 
27 W. Clinton Ave., Dept. 10, P. O. Audubon, N. J. 


Build: STEAM ENCINE 
Q A vun built and engineered 


` eylinder, 44” scale marine 
model, with clutch or reverse. . 


@ Send $2.50 for 14 pages scale 
drawings, 2 photos, instructions. 


: © 2 Photos and Description...$ .25 
EU эы еы ы! © Rough Castings Kit.............. 12.50 
T ۳ @ Horizontal Flash Boiler 

a Drawings and Instructions 1.00 


THOMPSON ENGINEERING CO, 2450. 0120" кро. 


| LOOK for New Post-War 


WITT " DIESELECTRIC 


PLANTS 
The finest Dieselectric 


Plants ever to carry the 
WITTE name will be 
ready for you after vic- 
tory ...to supply power 
and light at amazingly 
low cost. Over 74 years 
manufacturing experience 
contributes to their reli- 8 
ability. Today, WITTE $ 
Units are serving the vic- 
Lory cause all over the 
world. 


‘WITTE ENGINE WORKS 


zd 
Fr 


LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U. S. A. 


POPULAR SCIENCE 


PRELUDE TO A PERFECT FINISH 


Finish must now 
be measured in 
micro inches, 
That's where the 
new Chicago FV 
BOND Wheels 
excel. They give 
a precision 
smoothness so in- 
tensifled that it 


passes any sur- 
face analyzer 
test. 


FV BOND is available in all types of Chicago Mounted 
and Small Grinding Wheels—in all abrasives, grain 
and grade combinations. It is the result of re- 
search and experiment on hundreds of aircraft jobs. 
Chicago Mounted Wheels are tough, long lived, depend- 
able. Over 300 sizes, styles and grains. 
Chicago Grinding Wheels—Only siz- 
es up to 3" diameter for the dura- 9 ш, 
tion, with WPB approval. $ / EX Ф 
Handee Tool of 1001 Uses and ні- 
Power Grinders are still available о 
to all who have priorities. NS 


Send for Free Catalog. 


CHICAGO WHEEL & MFG. CO. 
1101 West Monroe Street, Dept. PO, Chicago 7, Illinois 


` A FIRST AID FOR A GOOD HOBBY deserves 


(S 


M BATTLE-SCARRED A MASTERCRAFT PIPE! 
FU RNITU RE! Around a workshop vou'll enjoy a fine, 


mellow MASTERCRAFT pipe. Easy 
Shinola on the mouth and easy on the draw, 
Colored Waxes MA: ARES l fain’ the 
E choice quality of its selected, 
in all colors |  joreprocessed briar in 
every cool puff! At good 
stores everywhere. 


e Whether you want to cover up cigarette burns, nicks, 
scratches оп new furniture... or bring back the rich, 


mellow finish on an old piece of furniture, there's a $2.50 
Shinola wax to match wood of any age or color. These to 
ib wes à ; : А $7.50 
first-aid-for-furniture waxes, in the handy shoe polish tins, | 
are easy to apply .. . economical to buy. b. 
The scientific combination of oily waxes in Shinola pro- MASTERCRAFT 
vides a protective pliable film which helps repel water, > West 47th St. NYC. 


dust and grime. Applied and finished like any other wax, 
Shinola waxes buff to a quick, brilliant shine. Swell for 
leather and linoleum, too... 
Shinola is the largest sell- 
ing paste polish in America. 


A Product of The BEST FOODS, Inc. 
KEEP 'EM SHINING WITH 


Wartime places heavy de- 


Da | mands on our supplies, so if 
yourdealeristemporarilyout 
i | m of stock, please be patient. 


NEUTRAL — TAN — BROWN — OX-BLOCD — BLACK 
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j UNCLE WEDS 
5 Home Repair 


BROKEN PLASTER 


It’s easy to repair cracked walls with Rutland 
Patching Plaster. Just mix Rutland with water 
.. . Wet the old plaster . . . and apply with knife 
or trowel. Rutland is the original ready-to-use 
patching plaster. Extra fine and white. Does not 
shrink or crack when it sets. Makes a patch as 
smooth and lasting as the wall itself. 


| | 
dui 


| | | 
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| | 
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HOLES IN CONCRETE 


Never neglect small breaks in cement floors, 
walks, walls, etc. Mend them promptly with 
Rutland Concrete Patcher. Just mix with water 
and apply with trowel. 


` REPAIR PRODUCTS 
Rutland Fire Clay Company, Rutland, Vt. 
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How to 
SAVE 
PAINT 
BRUSHES 


BEFORE — Bristles caked, 
stiff, useless. AFTER —Bristles 
silky-soft and flexible — ready for easier 
—faster— better painting. DIC-A-DOO 
Paint Brush Bath makes 
the difference. Restores } ~» 
old brushes. Saves new : 
brushes. Buy 5¢ pack- 
age, 10¢ box at PAINT, 
HARDWARE, FIVE & 
TEN CENT STORES.— 
The Patent Cereals Co., 
Geneva, IN. Y.— makers of 
DIC-A-DOO Paint Cleaners. 


DIC-A-DOO / 2) 


S WORDS 


A fame and rumpus room decorator? 
Your treasure hunt en in our catalog listing over 1000 

authentic items including old pistols, swor knives, 
armor, etc. To get your 100-page illustrated catalog, send 25c to 
ROBERT ABELS, BOX PS, 860 Lexington Ave., New York 21, N. X. 


COUNT TELEGRAPH WIRES IN THE а) 


Are you a collector? А 


9 POWER 


TELESCOPE $2. 99 


Objects 900 yards away appear as 100 yards distant. Brings objects 
9 times closer. Telescope closed is less than 1 ft. Spot planes, ships, 
people, sporting events, etc. Has large 50 mm lens (2 inches in 
diameter) something usually found only in higher priced telescopes. 
20 DAY FREE TRIAL. Try for 20 days at our risk! Return if not 
completely satisfied. SEND NO MONEY. Just pay postman $2.99 plus 
few cents postage. Cash orders sent postpaid. Don't wait—production 
of telescopes may be curtailed as it has been on binoculars, 
Vogue Telescope Co., 7759 5. Halsted, Dept. TE-216, 


Chicago. 


STOP LEAKS 2772557 


Stop those leaks! End hes —À through 
eracks in basement walls and floors. Use 
STOP-IT —amazing quick-se ыш water- 
proof material. INSTANTLY se: ala drip- 


ping cracks and openings. For interior and 
exterior uUam. 


EASY TO USE Simply mix with water and 
apply on cracks. Sets hard and permanent. At amaz- 
ing low cost, you can turn that damp, musty base- 

- ment into a delightful playroom. 
Get STOP-IT at your dealer or 


write «lirect, 


TAMMS SILICA COMPANY 
228-ED М, La Salle St - Chicago 1, Ш. 


FREE BOOKLET | 


Bend for free f 
'Household 
Hinta in War- 
Time." Tells how 
to вате money, 
conserve food, 
clothing, fuel, 


POPULAR SCIENCE 


ПЕЧЕР 


+ 1 =, а 
a am = a LI » е 
Aye 1 
Ё x ! 


‘It’s no secret why ENS -— 
PROFESSIONAL Blades give Г TN 
better, cleaner, crisper shaves — 


shaves that last «through. 
even the longer days. ^7 = 
Scientific electro- ^ 


tempering, honing, rust- 
resisting and  precision- 
testing processes — plus. the. 
use of quality steel — make 


each PROFESSIONAL 


shave start your day right! 


FIVE 
BLADES 


PRECISION-MADE ж RUST-RESISTANT 


BLADES d 
xx 
PROFESSIONAL BLADE CO., NEWARK, 2, NEW JERSEY ar 
C 3 i € p | : = е === 
(o) И; IB ЈЕ ИИ = wx or 10° ڪڪ‎ 
1 dd E bUAU &- А eel, 6 е | = protect hub) ark pe 
| "ale | Ma = | з то dad oF ue jm peer: 
W | =z t ore SSE 
THE UTILITY TAPE OF MANY USES И 
p HORN: : | ae jen T igh 
A pliable plastic that comes all ready for use inside =a ы?” 3 e p = pa 
| or outside. Unrolls like ribbon. Adheres to any = 1 " ja а 6“ muc —— 
clean, dry surface. Just press into holes and cracks m— ۲ء‎ dhe er? —HÁ 
4 with the fingers and it stays put. Will not crack, ڪڪ‎ 
Қ. shrink or chip off. Can be painted ^— E 
shi | = 
ке} 
— і А 


mpre m 


‚рашын dran amari que] 
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1 
T SEE EINEN mom ads 
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е А good plugger-upper 
€ Seals cracks in plaster 
and woodwork, around 
screens, windows, case- 
ments, transoms, base- 
boards 


è Keeps out dirt, dust 
and vermin. Stops rattles 


e Permanent glazing for 


wood or metal sash 


® Plugs leaks around 
bathtubs, toilets, sinks, 
laundry tubs, etc. 

e Makes good packing 
and gaskets 


About 80 feet of 14” Mortite to a roll, At your 


dealer's, or $1.25 postpaid. 
Send for Circular 


J. W. MORTELL CO. 


Also Makers of NoDrip and other 


Technical Coatings since 


534 BURCH ST., KANKAKEE, ILL. 
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For a super special gift 
choose a Biltmore of ims 
ported Algerian Briar, ai 
$5 7.50 $10 
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PROVES VITAL ZONE SPOTLESS 
AND FREE FROM “G00”—no matter 


how often you smoke it! 


| 
| 
| 


MILANO 


Balance 4'x 9" Base. With either 3p 00 
Metric, Avoirdupois, or Troy Weights 


Catalog with 3000 illustrations of labora- 
tory Apparatus sent for 75 cents, Catalog 
listing 10,000 chemicals, drugs, minerals, etc., 
and 1700 scientific books sent for 25 cents. 
LABORATORY MATERIALS CO., 
7317 Vincennes Ave., Chicago, IIl. 


Amazing BOOK for You 
Harold Hunt wants to send you big revised 
No. 14 Catalog, 124 pages of woodworking 
ideas, 12 pages of rare woods in colors. 
UNEQU 'ALED BARGAINS in imported and 
American woods, supplies. Send only 10c to 
cover postage and handling, Those already 
holding this catalog—send for revised sheets, 


CRAFTSMAN WOOD SERVICE СО. 
2729 5. Mary St., — Dept. 8-45, Chicago B, Ш. 
240 Buy War 
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Fuse Puller — Circuit Tester 


wr 
бипби?7 


Factory 


- ЕЗАРА EE o —— 


TESTS 110-250 VOLTS 


When motors stop and lights go out, this tool quickly 
LOCATES DEAD CIRCUITS and safely removes 
blown Fuse. The Star Test Pocket Plier is made of a 

Transparent Plastic having in one of the legs a eral 
lamp in series with a resistance and can be used to test 
110 to 250 volts circuit. The Plier will pull fuses from 
10 to 100 Amperes. Thousands of Electricians find 
this tool handier than Test Lamps. Price $2.75 each 
without Leads, $1.50 additional for Leads, plus 10c 
postage. Can be obtained from General Electric or 
Westinghouse Stores or directly from us. Order NOW. 


STAR PLIER CO., 237 Canal St., New York 13, N. Y. 


841511 


enabled American Industry to change 
to war production ''over night.'" For 
they are the permanent, multi-purpose 
tools used by 96% of the machine shops 
and tool rooms, on lathes, planers and 
Mr à rs—the tools used to make dies 

jigs, to build production machines. 
They are the tools you will want for 
your own shop after the war—ARM- 
STRONG TOOL HOLDERS for indus- 
try, m тон Holders for home work 

shops. 


ARMSTRONG BROS.TOOL CO. 
“The Tool Holder Fa 


` UP 1/2" LATHE CAPACITY TO 3/4”... 
7h AN INCREASE OF 50% WITH THE NEW 


f n SPEEDICIIUBN and 


"PRECISION" BREN COLLET 
Revolutionary invention fits Atlas, Logan, 9" 
South Bend & other 114"x8 thread spindle 
lathes, $19.75; collets $4.50 ea, Write for 
dealer's name & Catalog ''M'' listing all 
'"Precision'" collets & attachments, 


| GENERAL DIE-STAMPING-TOOL COMPANY 
265 Canal Street * New York 13, Н. Y. 


COLOR CONCRETE WITH CHEMICALS 


A business of your own. Big money making Hollywood style 
OE and birdbaths without moulds. Wishing-wells, stucco- 
rock, ches. Marbling, and cement water-paints. 10c brings 
sample, е oon pictures. Hollywood CementCraft, 8523 
Wonderland Ave., Hollywood 46, California. 
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POPULAR SCIENCE 


production! 


"Yankee" Fine Mechanics Tools are | “п 
speeding and simplifying production for industry's DR у UP 


task forces. Designed to save time, trouble, and 


money, their inbuilt ingenuity is lengthening man- т [Г 
hours on the home front, their simplicity, strength, THAT WET CELLAR 
and compactness are upholding a reputation for de. — 

pendability. At war's end, of course, they will agairi FROM T | | 

be available where and when you want to buy them. | M F IN 6] D Е 


Meanwhile, the energy of all-out production is add. 


ing new chapters to our more than half-century’s ex- |. itl t M ü 0 T H = 0 M 
perience in fine tool-making. Treat your “Yankee” WI | | a | 


Tools right. They are weapons of war. 


Illustrated above: 
"YANKEE" SPIRAL SCREW DRIVER NO. 130A 
A Size for Every Purpose 


== 


"QU can do it yourself —a job that will last— 

sealing up wall and floor cracks, crevices, por- 
ous spots with special Smooth-On No. 7 lron 
Cement. 


You paint it on, with a brush. Adheres to wet 
or dry surfaces, to concrete, cement, brick, stone. 
Not only cellars, but also garages, stables, out- 
buildings, cisterns, water troughs, septic tanks, 
fountains, swimming pools, etc., waterproofed with 
Smooth-On No. 7. Concrete floors made even and 
mended. 


YANKEE" TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila. 33, U.S. A. 
Established 1880 


. This year decide to get rid once and for all of 
leakage, dampness, mustiness in that cellar of 
yours. Your neighborhood hardware dealer has 
Decalcomania Transfers Smooth-On No. 7 or will get it for you. In 5-lb., 


| 25-lb., 50-Ib. and 100-Ib. sizes. See your dealer 
Imported Designs of all Sizes and Types —Flowers, 


Fruits, Figures, Birds, Dogs, Horse Heads, Ships, | today á «UR And send for this— 
Juvenile, Tropical, Chinese, Peasant, Colonial, 
Inlay, Borders, Initials, etc., 


| е е 
for Furniture, Doors, Walls, Trays and what not. FREE Book of Directions 
Catalog withBOOillustrationsin Color sentfor25c 
Deductible on first purchase of $1.00 up, 
L.C. WELLS,Dept.PS-45,25E.26thSt., New York 


ELECTRICITY FOR ANY JOB 


Makers, also, of 'Yankee-Handyman? Tools 


DECORATIVE 


The Smooth-On Home Repair Hand- 
book describes and shows exactly how 
to waterproof leaky walls and floors; 
also gives instructions for over а hund- 
red other useful repairs anyone can 
make with Smooth-On Cements, Pocket 
size. 40 pages. 170 diagrams. Convenient 
index. Use the coupon. 


ANYWHERE 


ONAN GASOLINE DRIVEN ELEC. | А Will. t 
TRIC PLANTS provide electricity : = Smooth-On Mfg. Co., Dept. 58 
in locations where it is not other- 570 Communipaw Avenue, Jersey City 4, N. J. 


wiseavallable,andforemergency and a | 
standby serwice. Thousands doing Please send me my Smooth-On Hand- 
Book. 


aen E Cu ра. to poo te 
cles. 110 to 660 volts, Pi ы 
[11 to 1 Ono volts. Also dual Name [IDITITITITIIITIINITIITITIITITITITLTLITITTITIIITITITITIIUITTITTTTIITITIIITIIII: 
AC. and D.C, Pu inis aru. 
D, W. Onan & ons, | AT 
Rovalston Ae ‘ga Minne- Ааа: ess PoP err LETETI eee наанаа ааа а LIII. 


anolis 1. Minn. 
- Detalls gladly furnished. 


1—4 
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Do SMOOTH-ON 


Buy War Savings Bonds and Stamps regularly. 


PHOTOS SEE ALL—TELL ALL 
Prove TU had" Qhad- Maa" Does 


Scientific photography reveals why Burd ''Graf-Flox'' Pis- 
ton Rings save money for car owners. Laboratory 
microphotos show (1) why Burd discarded old-type cupola 
iron in favor of electric furnace iron because of its finer, more 
uniform distribution of natural graphite (2) how abrasive metal 
particles left in machining are асер removed, and (3) how 
open pores of metal are sealed with deeply- penetrating, firmly- 
fixed colloidal graphite. That's why Burd ''Graf-Flox" Piston 
Rings areself-lubricating, self-seating, and non-scoring—why they 
reduce friction and wear, add years of life to rings and motors. 


shows 
of abrasive 
metal particles left ín ma- 
chining rings. Also reveals 
uneven distribution of natural 
graphite in old-twpe pora 
iron—long discarde d by Burd, 


Photom ierograph 
‘smear layer"! 


جج چو دی 


Burd electric furnace tron as- 
sures finer, more even distri- | 
bution of natural graphite їп а 
metal. Note how loose par- Be B 
ticles left in finishing are re- 
mov and pores filled with 
colloidal graphio. 


Burd Piston Ring Co., Dept. PS. 
Rockford, Illinois. 
Gentlemen: 


Please send me your Handy Hand Book on 
how to keep my car in food working order, 
Also "Victory Car Economy Record Book to 
keep mileage costs and gas coupons safely. 


GERSTNER Tool Chests 


Built right for longer Service, First choice of tool- 
makers and Machinists everywhere, Free catalog. 
GERSTNER TOOL CHESTS 


544 Columbia St., Dayton 7, Ohio. / 


READ THIS 
„| FREE BOOK 


If you smoke a pipe, or would 
like to, we invite you to read “The Choice of 
Experience”... the fascinating story of John 
Middleton's Walnut pipe-tobacco and its be- 
ginnings in 1856 in old Philadelphia in the 
days of sail. Enclosed with the book will be 
an ample sample of Walnut... Middleton's 
master-blend of 7 superb, naturally aromatic 
tobaccos ... mild, fragrant, and friendly. Just 
scratch your name and address on a penny 
postal and mail it to John Middleton, 1201 


Walnut St., Philadelphia 7, “Ss 
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FILLS 
NAIL 
HOLES! 


PLASTIC WOOD fills 
old nail and screw 
holes fast, for secure 
hanging of doors, cur- 
tain rods, window 
shades. Handles like 
putty; hardens into 
wood. 


Better Built 
Lower Prices 


Canoes $75 and up 


Safe Boats With 
Full Length Spray Rails 


Keep passengers perfectly 
dry — even at high speeds. 
Catalog also shows today's 
"m. est ES popolar modela 


Rowboats $48 and up 


Outboards $48 and up | 


о big facto- 
ries. CATALOG FREE 
Write f i 
پنیا‎ Lie серу: 2 "State kind of “Light ** Car-Top' 


THORPEONEAEOUS.nOKT Mra C Бон ib 


PÉSHTIGO, Wis. (either place) CORTLAND, Av. 


xCompanions wherever the army goes. 
The improved HULL COMPASS will be 
available to motorists after victory—bat- 
tle-tested for your саг. 


-AP 


GOING PLACES TOGETHER! 


* 


HULL MFG. CO., 
P. O. Box 246-E5, 
WARREN, OHIO 


The World's STRONGEST Adhesive... $ 1. 


FLEXIBLE, yet quick-dryIng—and forms a practically unbreakable 

nd. The only cement of its kind, Exhaustive tests prove all 
our claims, Unexcelled for adhering metal to metal, cellophane 
and acetate to wood or metal: for gluing leather, 
paper, wood, printers cuts, plastic 
and hundreds of other uses, 


E 


For Every Kind of Job 
: Excellent for building of mode] planes, 

ips, manufacture of novelty Jewelry, m model fur- 
niture, Water resistant, clean, easy to use. Satisfaction guar- 
anteed or — 1 refunded, Large 4 oz. Jar, postpald.............. 21.00 
American Wood Type Mfg. En, 270 Lafayette St. New York 12. М.Ү. 


Saws bi За edens і limbs. Pulle for belt; work, ce 
Easy to handia peishs less ES, limbs Аы units. 
GUARANTEED hin оп fue'shortage. Turn wood lots ha taii. 


OTTAWA MFG. ( CO. 501 PINEST. OTTAWA, KANS. 


SIGN C' EASILY^»EXDPDERTLY 


PAINTED "LETTER PATTERNS 


се Ер MANY SIZES & ST E \JOHN Е. RAHN 
SH 0 WC A R D G wRITE FOR FOLDER 1330-33 N. AE eain 


CHICAGO 51, ILL. 


POPULAR SCIENCE 


en of recognized judgment 


are inclined to place high value on 


the possession of a truly fine pipe. 
Likely it's a Rovalton—the pipe that 
adds a final note of satisfaction to 
the pleasure a good tobacco affords. 


Royalton Silver Crown . . . Choice Natural Grains 55 


HENRY, LEONARD & THOMAS, OZONE PARK, NEW YORK 


The Dennison Handy Helper says: 
Wilful Destruction, Plain Misuse 
or Careless Loss Has No Excuse 


qur REINFORCEMENTS 
B M Stationery Departments Everywhere 


“QUICK-S 
WATERPROOFING 


° LIKE MAGIC! Merely hold *'*QUICK-SET'' against water pressure and 


ET" 


the leak stops! Simple directions tell how. This sensational new 
PLASTIC-LIKE compound forms a moisture- proof barrier preventing 
further infiltration of water thru Masonry Walls. 

EASYI POSITIVE! RESULTS GUARANTEED! 
Ж Write for FREE folder showing how to waterproof all types Masonry 
Walls; or submit your problem our Engr. Dept. for FREE analysis. 
ж Ask for ''QUICK-SET'' at your Paint—Hdwe,—Bldg Supply or Dept. 
store TODAY! If not yet available, send 50c for 16-oz pkg., post-paid. 


AMERICAN FLURESIT CO., INC. 


635 Rockdale Ave. Cincinnati 29. Ohio 
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Buy War Savings Bonds and Stamps Regularly. 


|». THE QUALITY which has always 
| been symbolized by the Goodell-Pratt 
` trademark lives on under the Millers 
Falls name. One in quality for genera- 
tions — one in production and man- 
agement since 1931 — Goodell-Pratt 
precision tools now.carry the company 
name — Millers Falls. Only the trade- 
name is changed. 


So when you buy, insist on the name 
Millers Falls. 


MILLERS FALLS 4 
TOOLS 4 


MILLERS FALLS 
COMPANY 


Greenfield, Mass. 
U.S.A. 
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DRILL PRESS OWNERS! 
| HERE'S 1 TOOL WITH 5 DISTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


PLANES & SURFACES • PANELS & BEADS $ F7 S0 
ROUTS & GROOVES * RABBETS * TENONS COMPLETE 


Converts ANY drill press in- STEEL TOP AUXILIARY 


to a time saving, low cost planer, 
paneler, tenoner, etc. Surface finishes DRILL PRESS TABLE 
surfaces to agate smoothness. Safe! ing Ин) ва. in 'Equipped for 
Guaranteed Parens 2. drill press. shaper and many other 
Thousands in SOLD ON important POM 
MONEY BACK ‘GUARANTEE. Full re- uses—a real SET 
fund on 5 day trial. Shipped prepaid a! 

on receipt of $7.50—or C.O fou = 
RISK NOTHING. Free literature. 


BARRON TOOL CO., INC. 


370 Architects Bidg., Detroit 1, Mich. 


LHE 


Mel-® 


Thoroughly aged, | eo | 
carefully selected Co 2: 
briar...bench-made 


and sculptured by A de ГЈ P. а 4 ' n^ ENDS 


craftsmen faithful 


toa fine tradition... MEER HR DI SH ES 
a pipe that’s smooth | AE s zv 


and mellow...a real 
delightto smoke... 
a treasure to Own 


Lookforthe name— 


MARXMAN 
27 W. 24th St. 
New York, N. Y 


Also mends furniture, 
glassware, toys, 
and luggage. 


QU ij. J РАТ. N 


DU PONT 
DUCO CEMENT 


48 Plans and Desig gns 


Wall shelves, garden Morre 
trays, novelties, bird houses, etc., am 
Accurate, beautiful designs ven free 


with each purchase of one of our new 
17-family Marten house plans, Easily 
constructed — step-by-step illustrations 
and explanations, Anyone can build it. 
Act now — save money, A Two Dollar 
value for only one dollar, Send and à today 
tor your Marten house plans and receive 

pu 48 tested. approv 

| 


JACKSON STUDIO, DEPT. A., SHOREWOOD Ki "WISCONSIN 


°MARXMAN> 759 


ht or Heavy Work. 30-200 am- > 
peres. Complete PLANS 35c. Send today  — 
and we 11 include FREE our BIG сакани. “a 


Minneapolis, Minn. 


AT ALL FINE TOBACCONISTS 


Get Pre-Flight Training—Easy! Quick! 


Build Cleveland Models „тве Models the Моп, 


36-in. Industrial Training Models 
Ideally suits both classroom work and flying 
Build these big 3- 
ft. span models, 
Each a realistic 
| ке beauty. 
Mit T74: Messerschmitt Kit T78: Hawker "''Hurri- 
| ME-109 сапе', 
Kit T-76: Bell ‘‘Alra- Kit TSS: Lockheed P-38 
cobra'* "Lig ming. 
Mit T77: Curtiss Р-40 - T91: 51  ''Mus- 
ang'" 


Warhawk"?! (shown) 
Each complete Kit, only $1.50 


Grumman AVENBESU German Folke-Wulf 190 


Heavily armored, carrier-basedtorpedo bomb- Germany's chiet penter against Allied 
er of Midway Island fame. 3 $4 00 bombing raids. 
е 


3934". C-D Master Kit SF-93 2734". C-D Master "Kit SF-82 


Huge 7-Ft. Super CONDOR Glider Soars for Нео 


Stronger, longer flights, more graceful lines, construction simpli- $1.00 
fied. Easier than ever to build. Kit E-5019, only............. 


Send 5с for new 


No. 41 Catalog 
See your dealer first. If he can't none 
supply you, order direct, Include 15c 

post-pack charge with ALL orders. free 


Cleveland Model & Supply Со. ж оа Sarees racc * 21508046 Lorain Ave., Cleveland 2, Ohio 
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| MODERN 
Hg £A | $НОР 

| A EQUIPMENT 
tt = 


, BArTE! í 
Ge. (ici STAR) A 
РИТ AITE TT 
EIS FlasyuGh! me 
BATTERY 
(7h 


>< BRIDHI STAR 
eb] р, У BATTERIES Y OVER THEY'LL SERVE - N* 
с, yj N= | AT HOME AGAIN} 


€ 


quus Y 


MILLING 
MACHINE 


| Tiny; patented hooks snap on easily 


a P a 4 ai 1 Pi 
without removing screen. One or more — 2 x 18/2" | 


DALE . Table Travel 
patches repair average size hole. 4p Ин | PAVES ee Longitud. 10" 
"HAVE A PATON READY" i || 70 Tokyo! ЩЕ: 
LOCAL STORES >” | Sharper shooting... 


Speeds .... 12 
Speed Range 


— closer bombing... AM 2860 RPM | 
SCREEN PATCH CO., Commercial Trust Blda., Ph quicker thinking — hay gai 
" І z — ' Motor..1/3 HP 


U'SE™Y OUR BENCH™ SAW the Nips! 


| 
that’s our edge on 1740 RPM 
| - "47223 ы E 
With Our six in. tool steel cutters. Make | 


mouldings, casings, drop-leaf tables, grooves е v $ In hundreds of war plants, Atlas 
beading & Jointing 1"wide $1.50,115"$1.75, pem — Т, Жс. | 
Postpaid. State size hole, List & folder free. E m | B Bench Milling Machines and other 


John A. Sandstrom, Box 517, Stow, М. Y. J" Atlas machine tools help deliver the 
— precision that puts the punch in our 


| FÎ fighting machines. 
Drilling 


MM | | When the war's over you'l want 
rinding | 

Fitting | | some of these low-cost, compact tools 
Filing 


lathes, milling machines, shapers and 
drill presses. 


7а 
| Г | ved. Sizes 115" 
o B" Jaws. Orders filled on 
paan priority ratings only. 
ou may qualify. Write, 
' Chicago Tool & Engineering C 
8396 South Chicano MEUM 
Chicago 17, Ill. 
Sand for Free Circular 
“101 ANGLE OPERA. 
S" describes 


| ATLAS PRESS CO., 555 
| N. Pitcher St., Kalamazoo, 
| 13D, Michigan; 


for your shop! Remember Atlas for 


AW 71: 

1 ah 

M ur s 
N 


T 
-FOR А NEW | 24, SHOP 
AFTER THE WAR Y 


—— E TION 2 
1* mex plete line, gives many uses, Р] 


PRECISION WORK AT ANY ANGLE 
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BARGAINS 
in LENSES 


16 MM ACHROMATIC PROJECTION LENSES 


These were manufactured for the Government but 
did not come up to the Manufacturer's high and exact- 
ing standards. However, we guaran.ee you will be more 
than pleased with the results. They are 4 element 
lenses consisting of 2 cemented achromats (color cor- 
rected) 18.4 mms in un orae with an effective focal 
length of 2 inches . . .. п ды lality, suitable for pro- 
ectors. Supply is کن ا‎ er today, (easy direc- 
ions for mounting included) only $4.00 Postpaid. 


TELESCOPE EYE-PIECE LENSES 


Achromatic, positive lenses d ope made for the 
Government but have chipped . . making 
possible sale at fraction of ОНА! cost. Come un- 


cemented. 
Diameter Focal Length Price 
11.5 mms 24.5 mms 50c 
13.5 mms 4B. Mmm 50c 
20.5 mms 51. 50c 
(Minimum order "$1. *00) 
PRISMS 
Pentagon Prism-—originally made for Uncle Sam's 
airplane bombsights.............. $1.50 Postpaid 
Lens Surface PSI ODE surface ground convex 
with F.L. of 60 тт.............. $2.25 Postpaid 
(1 each of above Prisms.......... $3.50 Postpaid) 


OPAQUE PROJECTING LENSES 


Achromatic combination cemented, unmounted, 
Diam, 63mm—F.L, 934 inches...... $4.50 Postpaid 


MAGNIFIER SET 


Diameters from 9 mms to 21 inches. Powers from 
1 to 40. Set No. 1001-N....4 lenses $1.00 Postpaid 


FREE: Our regular 30c booklet on Homemade Mag- 
nifiers included gratis with above. 


EDMUND SALVAGE CO. 
27 W Clinton Ave., Dept. 10-A, P.O. Audubon, N. J. 


* >) - i 
YOUR OWN) > ^M K 


ESAW FILING 


aA i ui diui а а а аа алаа а а а а а а ا‎ a а d аА ага а а и A A A A аа 


You can bir a good, , steady, cash business of 
your own reconditioning saws with the Foley 
Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate—no eyestrain. 
SEND FOR FREE PLAN—shows how to start in 
spare time—no canvassing. You can get a Foley 


Filer »0w—no special priority application re- 
quired. Send coupon today—no salesman will call. 


FOLEY дд SAW FILER | 


FOLEY MANUFACTURING co. 


519-4 Foley Bldg., Minneapolis 13, Minnesota 
Send Free Plan on Saw Filing business, no obligation 
Name 

Address 


е — ب‎ e: x 


МЕШИ 
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PHOTOGRAPHIC 
CATALOG 


omm, 


NEW EDITION.. 
-just published 
offers brand 
new Press Cam- 


ШИШ aae a a d Те 


NUMA umi 


era, Flash Guns, 35MM Viewers and Pro- = 
jectors, Darkroom and Movie Accesso- = 
Ties, etc.atlow prices. Manyitemsreduced = 
forclearance.GetyourFreecopytoday. = 
MONTGOMERY WARD: 
% DEPT. P$-544, CHICAGO 7, ILL. Ў 
Hh 


МУ 
LT ишинин 


f ELECTRIC WELDER’ 


For Shop, Farm and Home Repairs}y ^$ 
WU # = 16 r 


E 
| M: 3 
Welds, brazes, solders, cuts all metals. Anyone # 
^ = 
con operate it. Repairs steel, cast iran, alumi-* ha s 
num, brass, copper, bronze, etc. Complete with ed 
power unit, flame and metallic arc attachments. 
iReally two welders in one.) Carbons, fluxes, ; 
rods, mask included. Just plug it in any electric N professionel, 
outlet. 110 volts AC or DC. ا‎ 
Used by the Navy, Guaran- 
feed one year. Complete Sime 


For hobbyists or | 


ple instructions with each set. 
MAGIC-WELDER Б. 96 со. 


141 А CANAL 3T. NEW YORK CITY 


TAPE WORMS 
ROUND WORMS 


(Ascarids) 


HOOK WORMS 
WHIP WORMS 


...you can free your dog of allt hese worms 


with PL LVE x 
"ue WORM CAPSULES 


Used by leading breeders. At leading pet, drug, department stores, 50c 
a package (double size, 75c). Packed two ways: for puppies, for dogs. 


When Writing Advertisers Please 
Mention Popular Science Monthly 


WRITE FOR 
OUR 


TOOL DATA : 
SHEETS J. H. WILLIAMS & CO., BUFFALO, М. Y. 
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ANYONE, ANYTIME 
CAN MAKE PHOTO-COPIES 


QUICKLY 


| A-PE-CO 


PHOTO - COPYER 
$5 500 | FAST, РНОТО-ЕХАСТ COPIES 
— IN ANY OFFICE OR SHOP 
Same-size, exact photo-copies of anything up to 
18"x22". Eliminates steno-copying, tracing, proof- 
reading. Photo-copies direct from letters, records, 
pictures, blueprints, tracings, receipts, shop orders 
—anything written, printed, drawn, photographed. 
Accepted as legal evidence. Copies from maga- 


zines or books. No end to the uses of A- PE-CO. 
Needed by all departments. Thousands in use. 


No Camera—No Film—Low Cost 


IM 


pr 


BROWN DUCKS 


Give Extra Protection! 


9 You'll find these new-style 11 oz. heavy 
Brown Duck Carhartts, with coats to match, 
the ideal work garment for those extra tough 


jobs. Structural iron and steel 
workers, foundry men, line-men, 
electricians, road builders, freight 
handlers, truck drivers and a host 
of others swear by their exclusive, 
extra protection, water repellent 
features. 


They give greater satisfaction, 
longer wear, real work comfort— 
are tops in appearance, protection 
and full cut to fit. 


IF YOUR DEALER CAN'T supply you 
from stock send in your measure- 


ments and $3.50. We'll send them 


Any office employee quickly becomes expert. Low h id 
charges prepaid. 


cost per copy, west investment in equipment. 
Saves other equipment. Simple, fast. No focusing. 
Conserves man-hours. t A-PE-CO on any avail- 


able desk or table. Immediate delivery. Write WORK CAPS 

for A-PE-CO folder. | in materials to 

AMERICAN PHOTOCOPY EQUIPMENT CO. match. Wash- 

2B49 N. — St. а heen Sie 14, Illinois able, comfort- 

res ires rincipal Cities ze : 

In Canada: ае de Power Engineering Corp., Ltd. able, with 

че s breather eye- 
FIGHT WITH WAR BONDS lets. 


CRAFTSMEN—STOP RUST WITH 


© FIENDOIL © 


Protect tools, clean and coat them with this anti- 
corrosive favored for years by gun and tackle users. 
Get it now at your Sports or Hardware Store. 

2 oz. Bottle—35c 


McCAMBRIDGE & McCAMBRIDGE CO. 


Baltimore 


B. HAMILTON CARHARTT OVERALL 60. 


Established 1889 


Detroit, Mich. Carhartt Park, Ky. 
Atlanta, Ga. Dallas, Texas 


On sale at your local dealers 


LEARN AT HOME — SPARE TIME 


| New 1944 course! Teaches watch and 
clock trade. Big opportunities now, No 
previous experience needed, Easy self- | 
study training at amazing low price. 
Money-back guarantee. FREE . . 
write today for big Success-Catalog. No 

| obligation. Nelson Co., 321 S, Wabash, 
Dept. E -R03 _ Chicago 4. 


Д уои WANT AN ARC WELDER 
"BETTER SEE HOBART Sb bon. 


COUPON! 

Dont Wait! 
Get Complete 
| DELIVERY | 
TE Information 
| from us NOW. 


Ж. Tiii z 


KHOBAR y ate 7-90 s / - 


7 Hobart Bros. Co., Box P-541, Troy, Ohio | 


[ M EN M 21 21 5. шы 2121 21 ee ES SS ӘН 


UNION MADE WORK CLOTHES 
50 Years a Friend to Organized Labor 


Y Catalog Е, | ИЕ L 


И you are on important work, you should have у 
the advantages of "Simplified" Arc Welding to у 
help you speed your work. cut costs, get strong- / 
er, better jobs. Hobart Welders have many ad- 
vantages not found in other welders, are more I 
suitable for your work, Let us send you cat- 
alog and details on how you can get a 
welder NOW. Use the coupon. М 


DOD Am interested ina _ ___ атр 
Welder for immediate delivery. 


Bend items checked—no obligation. 


/ [] Complete Welder Catalog 


O Vest Pocket Welders’ Guide 


= = c—— i зин 


“One P the World's Larges? Builders of Arc Welders "T 


OUTBOARD MOTORS , 


While they last, these well-engineered 
factory-built, motors offer you an op- 
portunity for fishing and healthful re- 
laxation without using needed gasoline. 
Complete with adjustable transom bracket, till- 
er grip switch and efficient metal propellor. 
Power enough for boats up to 16 foot... ideal 
for trolling...silent, sturdy, simple. Operates 
on one or two 6 volt storage batteries, Price 
$49.95, less battery. 


UNIVERSAL BOAT AND LUGGAGE TRAILERS 
Will handle any flat, vee or round bottom boat up to 18 
foot. 8-С Trailers are well-engineered .. . sturdily-built 
with an all-metal chassis. Complete with ball-hitch and 
ball, and tail light. Drop-center wheels take standard size 
tires, Shipped in sturdy case, 78" x 4215" x 12", which 
when fastened to chassis forms utility body or luggage 
carrier for 1000-Ib. load. Assembled easily and quickly 
by anyone. Price $89.50 less tires. 
Above prices are F.O.B. Silver Crock; N.Y., or thru your 
local marine or sporting goods , 

dealer. Ask him, or write for 
descriptive folder. Retail orders 


sent to the factory will be shipped 
C. O. D. Supply is limited. 


SILVER CREEK PRECISION CORP. 


3 Mechanic St., Silver Creek, N. Y. 


Handsome, 22-page smoker's guide describes, 
illustrates scores of sweet-smoking pipes, rare, 
tasty tobaccos, beautiful pouches, humidors, 
etc. Many excellent gift ideas, especially for 
servicemen. You'll prize this pleasure-packed 
book. It's FREE — write today. Lane Tobacco, 
eet (Eph PSS, 123 East 42nd St.. New 
or i. - 


LANE TOBACCO, LTD. SINCE 1890 


Pays HosPITAL BILLS 
for Whole Family 


Costs 3c a Da y for Adults 
Only 112c a Day for Children 


It'shere! Thenew Family Hospital and Surgical Expense Policy 
you need and want! One policy insures whole family— mother, 
father, children, anyone from 3 months to 65 years. No med- 
ical examination. Pays up to $510.00 hospital and surgical bills 
for EACH and EVERY person insured. Pays up to $100.00 
doctor's fees for operations. Pays up to $50.00 for operating 
room, medicines, ambulance,etc. Covers sicknesses, accidents, 
operations, ch ildbirth, female disorders, and many other disa- 
bilities not covered by other policies. You select your own doctor 
and hospital. This full-coverage Family Hospital and Surgical 
Policy issued DIRECT to you at special family rates by big 
strong company with over $2,750,000.00 in assets. Investigate! 
SEND NO MONEY, but mail the coupon below quick for full 
details— sent FREE. No agent will call on you. Act today! 


STERLING INSURANCE CO. 
| 4533 Jackson-Franklin Bidg., CHICAGO 6, ILL. 
| Send me your FREE INSPECTION Offer of LOW-COST 
Family Hospitalization Plan. 


om a eee 


the MODERN 


ee SHOOTER 


Te st 0 Lite 


4атнЕ NEON GLOW ^ 


3 ... LOCATES TROUBLE 
2 INSTANTLY in electric cir- 


cuits, fuses, cut-outs, motors, 

radios,appliances. Tests 

everything electrical from 

100 to 550 volts. Indicates 

` hot or grounded wires. Tells 

AC from DC. Far su- 

3 perior to ordinary 
clumsy test bulb, 


@ PUTS “FINGER” ON THE 
TROUBLE SPOT -- QUICKLY 


Saves precious time. Indispensable inshop 
or home, Has patented safety features. 
Vest pocket size with clip. Lifetime guar- 
antee. List $1.50 (Priority A7 required) 
Purchase throughregular electrical dealers. 


L.S.BRACH MFG. CORP. 
OUTLETS 


55 Dickerson St. Newark, N .J. 
5 lh HANDY ASSORTMENT $ | 
FOR MECHANICS — GARAGES | 90 
a — WORKSHOPS — HOME USE & 


SCREWS e NUTS e BOLTS e WASHERS 
RIVETS e SPRINGS e BRACKETS e MISC. 


MORE THAN 1,000 PIECES 


5 full pounds—-a veritable treasure 
chest of fastening devices for every 
Limited, use, Satisfaction eh v ar 
imited supply. Order now. $1.9 
CIAL—2 assortments, over 2.006 
= еек for $3.69. 


^ "EAM DISTRIBUTORS 


234 West Hubbard St., 
Chicago 10, Ill. 


— Se 


Look! Big Outfit With Apparatus 


25 TRICKS Bas 


WY 7» Send for easily learned tricks that mys- 
d у | tify, Startle, amaze! Card tricks: mapic 

tricks: practical jokes. 25 different arti- 
і KD cles and aopen for a $1.00 bill. C.O.D.. 
0c extra. Joke Book included FREE and ex. 
tra if vou order now, Money back guarantee, 
TRIX CO., 82 W. Washington St., Dept. F-50, 
Chicago 2, rm 


MASTER DRAFTING MACHINE 


| e Biggest 
| timesaverfor 
| dimensioned 
| Sketches, 
lettering and 
layouts ever 
sold at— This 
Low Price— 
- While they 
т last. Limited 
D Supply..only 


$3.95 


d ORDER TODAY 
611 West Randolph St. 


CHICAGO, ILLINOIS 


== 


! RANDOLPH RADI 


Ask your dealer for Ihe new 1944 H & В 
Official Soft Ball Rule Book or send 10е 
to cover postage and mailing to Dept. Z-34- 
Hillerich & Bradsby Co. — Louisville 2, Ky. 


WITH BOX V! 
OF FILTERS 
FREE! 
SLUGGER BATS 


FOR SOFTBALL & BASEBALL 


The patented filter is the heart of Medico 
Filtered Smoking. Its 66 mesh-screen 

baffles whirlcool smoke—retain flakes— 
and absorb moisture. When filter is dis- 
colored, it has done its job. Discard itand 
putin afresh one — costs only ONE CENT. 
Enjoy the benefits of Frank Medico 
Pipes, Cigarette and Cigar Holders. 


GOLD SEAL MECHANICS 


TOOL yii 


То safeguard valuable pre- 
cision tools. All steel. Piano 


7 in. high. Top tray 2 in. deep. 20 
8 divided metal pull-out drawers. 
Durably constructed, Stream- 
lined design, Two-tone finish. Quick 
delivery, Send for yours today, 


GOLD SEAL MFG. CO. 


20 N. Sangamon St. Chicago, Ш. 


al ABSORBENT FILTER: 


ik] BAFFLE SCREEN INTERIOR 
\ LILLI CELLOPHANE” EXTERIOR! 


IO forlOs 


GENUINE FILTERS 
When Writing Advertisers Please Е FOR MEDICO 
| PACKED ONLY IN THIS 
RED & BLACK BOX 


Mention Popular Science Monthly 


Magnifying Indicator. 


A Slide Rule “ 


\ 
wt 1L inu : - j A odor CM. ИРЕ. uhi 
EE wp eurer | \ \ Мам. маод мр: 
W t д TUL i" BON WWW jm 
eere NNN М анні ; нө, \ " 


" "nnn 

лага, doi TAN Ann Злам à ipt | s i А " | W үн T н к 

еда | ^ wulen - a | | 

MM QUARUM 

Ww ft 
З) мм, 


ЖЕЛШ. unt : Enables you to do 
M EN dud : تح‎ dificult calculations instantly without paper ог 
du нині DN 
سے‎ | SPECIAL 


pencil—multiplying, proportions, division, extracting roots, etc, 
Accurate, white сошровіцоп fave. Has standard A, B, C, D, CI 

COMBINATION OFFER 
Standard 10" Slide Rule and Instruction Book: Pocket 


and К scales. 
For complete outfit, including slide rule, 28-page illustrated 1п- 
| Calculator for adding and subtracting up to 999,999; 6" Transparent 
|Protractor апа $10 Rule Еи in centimeters and inches 


c! 


struction book, carrying case, send SOc (60c Foreign). Mew *''TRIG"'"' 
1.00 cash ($1.10 Foreign) POSTPAID. 


10" Slide Rule, with same six scales as above pius S, L, and T scales 
on Reverse of Slide for problems in Trigonometry; Gunmetal Finish 
Indicator; complete instructions — $ 1.00. Mailed postpaid. air iiy 
H "P 0 s tion er 
New TRIG" $: Slide Pu with Pocket Calculator and Ошаган, or money refunded. (See Special Combinatio ) 
Transparent Protractor. d. $1.í reig | | 
CUO M cii d Tas ——— EAD -—— НЕМІС CO., Box N-143, Grand Central Annex; New York City 
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HUNDREDS OF USEFUL THINGS | 
| VOU CAN MAKE YOURSELF | 


REGULAR PRICE 3.50 "4 | | Г | П П Ї 
THIS BIG, NEW, | 


Here aré more things to make and do than have ever before 
been crammed into a single volume! Everything from a simple 
ash-tray to furniture for every room in the house — with plans, 
simplified working drawings, pictures and step-by-step instruc- 
tion that will make it easy for you to turn out finished products 
that everyone will admire? You'll find easy and money-saving 
ways to make your own repairs around the house, new ways to 
cut down on home upkeep costs! You'll find directions for refinishing your 
automobile, building modern bathroom cabinets, making an inexpensive 
garden fireplace, and hundreds of other fascinating and useful projects! 

Whether you work with a few hand tools or use power tools—whether 
you like one-evening projects or more ambitious undertakings, the 
GIANT HOME WORKSHOP MANUAL provides you with a variety 
of projects that will keep you occupied for years to come! It's entirely 
new from cover to cover and an astonishing bargain at only $1.98! You'll 
save more than that on almost any single item you select for your first 
project from this book! 


496 PAGES - 1500 ILLUSTRATIONS 


The GIANT HOME WORKSHOP MANUAL shows how 
__ to use a drill-press for wood shaping; how to build an 
a all-purpose boat; make unusual bookshelves; build a 
super-speed midget racer, an electric lie detector; fire- 
place screen; an 18th century secretary; a Chippendale 
slatback armchair. Shows how to build a badminton court; model high- 
speed sea sled; portable drafting kit; shepherd's pipes; sails for ice-skate 
sailing; dry-point etchings. 


EVERY HOBBY, SPORT AND PRACTICAL INTEREST IS INCLUDED! This great book 
shows how to make a toy submarine for the children; a tea set of ham- 
mered nickel silver; sportsman's gun cabinet; game-bird plaques; a private 
telephone line; a table-tennis table; an electric-arc soldering transformer; 
punch press; low-cost modernistic bed; a nautical boy's room. Shows how 
to build and upholster a barrel chair; how to repair masonry, and 
plumbing; build a home fire alarm; how to save money on home heating; 


paint your own boat... AND HUNDREDS OF OTHER IDEAS! 
SEND NO MONEY NOW PYRIT E SA 
POPULAR SCIENCE PUBLISHING CO., DEPT. 54 


TRY THIS GREAT BOOK FOR 1O DAYS! 
353 Fourth Avenue, New York, N. Y. 


Although this GIANT HOME WORK- 
SHOP MANUAL sells regularly for $3.50, | 
А ааа Бази 3 Please send me my copy of the 496-page GIANT HOME 
the publishers are offering it to new | ! L Ht dana Hh ch 
friends for a short time only at the bar- WORKSHOP MANUAL: 1 wil deposit with the poste 
h iss SR | А man only $1.98 plus a few cents postage as payment іп 
gain price of only $1.98 — a saving of full. If, after examination, I am displeased in any way, 
44%! But you needn't risk a single penny I will return the book within 10 days and you guarantee 
to see this book. SEND NO MONEY to refund my money in full. 


NOW — just mail the attached coupon. 


When the book arrives, deposit the special BE ЧО bi P on ERE Edita 
price of only $1.98, plus a few cents postage, with your 
mailman. Examine the book at your leisure. Marvel at РО a aus sud cux aa a cid jud aco irre dq a ZiU- iR Sa Sie d 
the great variety of projects it brings you. Within 10 days 
if you are not fully satisfied, simply return the book and ^ a ae." ee 


we will refund your money in full! 


POPULAR SCIENCE MONTHLY, 353 4th Ave., New York City 


If you prefer to send $1.98 now, we will pay postage. 
Same refund guarantee. 


:SgaBHSNSNAMENENHEBMEEMRAREBENNENENBENENARBERBAHSBEMRMEENM/NE 
Te SSK KEK KERHD ваа EK ава Ба вавав EEE TE BI 
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| F A-— LATEST, MOST 


COMPLETE RADIO 
PARTS CATALOG 


EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 


New R-F Resonance and 
Coil Winding CALCULATOR; 
Easy to use! For fast ac- 
curate determination of 
resonance factors and coil 
winding data. No. 37-955. 
Postpaid, only 25c. 


RADIO'S FINEST BOOK VALUES 


Specially prepared to aid radio training in schools 
and industry. Full of valuable data, Send for all six! 


Radio Formulas and Data Book No. 37-752.. 
Dictionary of Radio Terms No. 37-751.. 
Radio Circuit Handbook No. 37-753.. 
Radio Builders’ Handbook No, 37-750. . 
Simplified Radio Servicing No. 37-755.. 
Radio Data Handbook Mo. 37-754.. 
All Six Books No. 37-799. . 


ALLIED RADIO CORP. 


Û 833 W. Jackson, Dept. 7-E-4, Chicago 7 


=, ALLIED RADIO | 
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a Handy, useful, something you need 
many times during the day. Regard- 
>= d the d R d 
less of where you work—in the fac- 
tory—eround the home—on the farm—this patented “Lucky 7" 
pocket tqol will be worth its small cost many times over, Made 
of case-hardened steel—',” thick—l" wide and 3/2” long. Screw 
driver, rule, square, wreneh, wire splicer, tack * puller, bottle 
opener, friction top can opener, wire insulation stripper and other 
uses, Send only 25е in coins at once — and get yours, postpaid, 
while they last. Satisfaction guaranteed or your money back. 


YATES MFG. CO., BOX 208, LAKE GENEVA, WIS. 


DUPOR Мо.1 MINIATURE 
DUST MASK 


Wear when sanding, grinding, paint spraying, sweeping, dusting, furnace ў 
cleaning, etc. Handy as a pair of glasses. Just keep mouth closed and 
breathe through nose is all you do to operate. Protects against nuisance dusts, 
lint, coal, cement, grain dust. Hay fever sufferers wear to keep from breathing 
pollen. Weighs 1 oz, Has 9 sq. in. filter, Write for Free Literature! 

H. 5. COVER, Dept. PS, South Bend, Ind. 
"GOLDEN JUBILEE YEAR, 1894-1944" 


. POCKET TOOL - | 
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"s E x 


` BENJAMIN AIR RIFLE CO., 


BEFORE STARTING 


Rub on 
“PRO-TEK” 
like a 

cold cream 


When 

through work, 
grime and paint 
wash right off 


(D p 
E 


It acts like an 
invisible glove 


DU PONT 


PRO-TEK 


REG. U. 8. PAT. OFF, 


HAND PROTECTIVE CREAM 


H-C PELLETS ARE AVAILABLE 
at dealers or direct. Cal. .22 and Cal. .177. Production of 
all models Benjamin Air Rifles and Benjamin Air Pistols 
has been suspended for the duration as our facilities аге 
engaged in War Work. WRITE FOR OUR ILLUSTRATED 
PRICE LIST and BUY MORE WAR BONDS. 


811 Marion St, St. Louis, (4) Mo. 


ANGLE IRONS FOR SURFACE GRINDERS 


Do you operate a surface grinder? Here is our new magnetic 
ANGLE IRON which eliminates clamps and holding devices. 
Just place on the magnetic chuck, set work in position and 
grind. This tool measures 3” x 3" x 394". Price $23.50. ORDER 
TODAY AND SEND FOR 8 page folder “TIME-SAVING 
` DEVICES FOR THE GRINDING ROOM,” showing ac- 
= cessories to speed up and simplify surface grinding operations. 


" GEORGE SCHERR CO., Inc., 128 PS Lafayette St., New York 13, N. Y. 


ГЛ С DYNAMIC ` Saves 
HEAVY. im VALUABLE TIME 
; INDUSTRIAL WELDER I7 and MONEY ! 


AMAZINGLY SIMPLE & EASY TO OPERATE SS a | Once you see a Dynamic in 
This portable Dynamic W elder—easily car- ap operation you won't be with- 
ried right to the job—plugs into any соп» a out ft. Its simplicity will 
venient, properly wired 110 ЖЫН. кали: ui ra amaze you. In a year the 

up 

= 


light circuit— works on Iron, Steel, rg idt энд кой 
Brass, Bronze and other metals —has T 

eight metallic and carbon arc welding Comes complete with helmet, 
heat {ак ек {осм work vou would think rods, cables, electrode holder 


only possible with a larger, more ex. | and operating instructions, 
pensive machine. "B о M P L ET E еіс. Р " 


DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY | write today for free priority 
Maintenance Men; Farmers; Mechanics; Machine Shops: roundrits: Auto, General assistance and particulars on 
Repair and Job Welding Shops: using the Dynamic find it so indispensable and how to qualify for one of 
- ки, О Mi ei eons vite to "e without it. these amazingly wid 
Ў ‘rienced, you can easi earn to do a variety of hich ade welding jobs b welders. Act now while 
following the practical, simplified operating and ‘welding осона иа by they are still available. Get 
details on our 10-day trial 


DYNAMIC WELDER CO. 13-AM East 23rd St, Chicago 16, lll. | «тег. 


Cold Rolled Steel 
PERFECT GRI p 


————— —À— a 


NEEDS NO 
PRIORITY! 


Six cold-rolled steel 
wrenches with 12 grips. 
accurately „graduated from 
5,16" to Tg". Made of ILi- 
vauge steel, 105 Rockwell Test 
for hardness. Cadmium plated, Will 
stand up with most expensive wrench 
sets on the market, Guaranteed not to 
break. We send vou a new one FREE if 
one of these wrenches ever breaks, Just 
clip this ad and mall with 98c plus 10c for 
postage and vour name and address. We willl 
rush your set of wrenches to you by return mail. 
all postage charges prepaid. If you are not more 
than satisfied return within ten- «days for full refund. 
Address: 


mew s — GS 7 ILLINOIS MERCHANDISE MART, Dept. 800 
Je = = к лар | 500 M. Dearborn St., Chicago 10, IIl. 
\ amg YOU CAN BUY 
Call For Y о 
Provide for those you love — The Things You Want When the 
this wise, sure, casy wayf TYPICAL | War Is Won If You Save Now in 


when death visits your home, 


i . OR 1 REAL LIFE | | 
FRANCE menns e ar кашаа in ule WAR BONDS 
much at a time like this $1175. 00 ^ Age : ы 
COSTS only 51% a MONTH 
Pays highest TRIPLED О Natural or Ord- 
BENEFITS up to $3525.00. Ш "У Au = AR Ada 
Covers death from ANY | $1017 .00 - | 
e M OR A e for Natural or "E 
IDEN i oliey issue * 
on approval by MAIL, Щ "агу Accident Death. 
with NO MEDICAL ЕХАМ-Ё $2339.00 ^v 
INATION. Age limits 10-65. 

for Travel Anim 


INSPECT POLICY FREE f Death (Triple Benefit) 


You are not obligated in the $1 112. 00 ~; "ла 


— Learn to Send and Receive Radio Code at home“ or 
in (amp, or prepare for higher proficiency and 
rating through easy, practical system used in train- 
ing radiotelegraph specialists. Thousands of oper- 

—- ators needed. rite today for revealing FREE book, 


ү 9 P ا‎ 
>} SD CANDLER SYSTEM CO. penver, Colo., U.S.A. 
elirhtest way. NO AGENT f for Auto Resident 


in your own hands, then [B proportionate Benefits d4 

decide for yourself. Just for Other Ages 

mail a posteard to — nd D 
CROWN LIFE INSURANCE COMPANY 


203 No. WABASH AVE. DEPT. 94 CHICAGO, ILLINOIS Without Painful Backache 


Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 


Eu WORLD'S LOWEST PRICED | Тһе kidneys are Nature's chief way of taking the ex- 


| CWiCAGO Us | cess acids and waste out of the blood. They help most 
катет APHID гор ADDING MACHINE vestPocketSize . people pass about 3 pints a day. 
БЕГЕ] | | FREE TRIAL When disorder of kidney function permits poisonous 


[peepee IDEAL FOR BUSINESS OR PERSONAL fiM ma 
| USE. GUAHANTEED ACCURATE. Not a ONLY $250 ster to хараан mn dora blood, it ү ст nagging 


toy. Operates with only a finger flick. тя : backache, rheumatic pains, leg pains, loss of pep and 
Adds. subtracts, multiplies, (divides. TOTAL созт energy, getting up nights, swelling, puffiness under the 
over and over. Ideal Gift- for Business. MONEY eyes, headaches and dizziness. 


a income Tax and Wrhool use. MONET iman only 82.30 Don't wait! Ask your druggist for Doan’s Pills, used 
= SE. Яе ii LES a mA 
somon | ER postage. (Send full саяп if authide U.S.) Mo . successfully by millions for over 40 years. They give hap- 


BEC USE Tek in 10 days if nat delighted. AGENTS WRITE. py relief and will help the 15 miles of kidney tubes flush 


zr Bd | | CALCULATOR MACHINE COMPANY (Mfrs.) out poisonous waste from your blood. Get Doan's Pills, 
DEPT. 442 P. О. BOX 1118 CHICAGO, ILLINOIS 
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FITS ALL CARS 


e Vacu-Matic is constructed of 
six parts assembled and fused 
into one unit, adjusted and 
sealed at the factory. Noth- 
ing to regulate. Any motorist 
can install in ten minutes. 
The free offer coupon will bring 
all the facts. Mail it today! 


"ua! EACH GAS S STAMP with a 


AUTOMATIC SUPER- 
CHARGE PRINCIPLE 


* Vacu-Matic is entirely different! 
It operates on the supercharge 
principle by automatically adding a 
charge of extra oxygen drawn free 
from the outer air, into the heart 
of the gas mixture. It is entirely 
automatic and allows the motor to 
"breathe" at the correct time, open- 
ing and closing automatically. 


AGENTS FREE OFFER | — 


e Vacu-Matic offers a splendid opportun- 
ity for unusual sales and profits. 
car, truck, tractor and motorcycle owner 
a prospect. Valuable territories now be- 
If you help us introduce 
it to a friend, you can obtain your 
Check and mail coupon today. 


ing assigned. 


own free. 
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, You can't change gas rationing, but you 
tv can make sure that each precious gallon 
of gasoline is providing you with the maxi- 
mum mileage of which your car is capable. 
Now you can get added mileage . . . plus 
quicker starting and more power! Make this 
free test. Install a Vacu-Matic on your car 
and get up to 30% extra mileage on a money- 
back guarantee. 


PROVEN BY TEST 


* In addition to establishing new 
mileage records on cars in all sec- 
tions of the country, the Vacu- 
Matic has proven itself on thou- 
sands of road tests and on dyna- 
mometer tests which duplicate 
road conditions and record accu- 
rate mileage and horsepower in- 
creases. Thousands of motorists 
now enjoy extra mileage—improv- 
ed performance with Vacu-Matic. 
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The demands of our armed forces and war industries 
have restricted the consumer supply of tools. Аз а 
result, your Hardware Retailer is not selling some 
types except for essential purposes. 

It may be that you will be unable to get a new hand 
saw. In that case, see your Hardware Retailer about 
having your old saw reconditioned. 

À good, inexpensive sharpening and repair job will, in 
many cases, put your saw in satisfactory operating 
condition. That's particularly true if it is а Disston 
hand saw. 

Fix up your old tools— make 'em do! The more 
save the better you serve. et 
Talk it over with your Disston dealer today. f 
Ask him, too, about the possibility of secur- 
ing new tools for essential work. 


you 


ila 


EEG ШЕ FAT ОРЕ, 


HENRY DISSTON & SONS, INC. 
510 Tacony, Philadelphia 35, Pa., U. S. A. 


FREE AT YOUR HARDWARE DEALER — 
or write for a copy of the valuable Disston 
Saw, Tool, and File Manual. 48 pages. 
200 illustrations 


| This is really it! Modern science has pro- 


SYN-FLO soe 


Finishes walls like TILE _ 


ж Finishes woodwork like | 
PORCELAIN 


duced this new white PLASTIC coating 
you apply with a brush. It actually has f 
the same chemical properties of genuine 

molded plastic products. | 


A BRUSH-ON PLASTIC 


With an ordinary brush you flow this 
coating on your woodwork and it dries to 
a smooth porcelain finish—hard, water- | 
proof, abrasion-resistant—stays brilliant 
white. 

You won't have to wait until after the | 
war for this new, scientific, plastic dis- | 
covery. Limited quantities now available. 


MONEY-BACK GUARANTEE 


. One gallon SYN-FLO Liquid Plastic wiit e 


| 


Buy War Savings Bonds and Stamps Regularly. 


cover walls of average room. Send only 
92-55 тог full Gallon SYN-FLO with Spe- 
cia inner, erpress prepaid. Will shi 
C.O.D. if desired. РЕЗ и 

LIMITED SUPPLY AVAILABLE 

TO PUBLIC NOW. ORDER AT 

ONCE! FREE ILLUSTRATED CIR- 

CULAR ON REQUEST. 


SUPERIOR PAINT and VARNISH WORKS 
2258-2274 N. Elston Ave., Chicago 14 


You can save up to 50% on 
household repairs—and have lots 
of fun besides—if you follow the 
simple instructions in this big 
new 260-page book! 
TINKERING WITH TOOLS tells 
you Apel e А you need to know 
to cut repair bills—how to refin- 
how to repair furni- 
ture, electrical appliances and 
plumbing fixtures, how to lay 
sidewalks, shingle roofs, plaster 
Walls, renew sash cords and hun- 
dreds of other repairs and im- 
| provements around the home! 

Never before has so much valu- 
able information been crammed into one big cloth-bound 
volume to sell for only $1.00! Books of similar size usually 
sell for $2.50 or more! 


SEND NO MONEY NOW! 


Just mail coupon below and pay posta only $1.00, plus 
а few cents postage, on delivery. If, after 10 days' exami- 
nation, you wish to return book for any reason, we will 
Bladly refund every cent you paid. 
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TINKERING | 
WAéTOOIS | 


нЕ ш, REVISED EDITIOS 


ish floors, 


| POPULAR SCIENCE—Dept. 54, 353 Fourth Avenue, New York 10, М. Y. 
; send me the new 260-page  cloth-bound book, TINKERING | 
| WITH TOOLS, I wil pay postman only $1.00, plus few cents 
postage, on delivery, If dissatisfied, I may return book within | 
| 10 days for full refund. | 
| NAME "PE TITIO наа r а dc. Wa Ver. Raw RT S RC OR | 
gt Se Т КУ Чр ee ee ri | 
SE на ке ema ea e $222 BTATE.:. 2222992295 | 
| (Н you prefer to remt пом. we pay poctone. Fore refund guarantee) 
Add 50e lor Canadian Orders | 
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WELDING 


TRANSFORMER CENERATORS 
WELDERS 
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TOOLS i 
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| Welding 


esses 


g—one of the most important of mechanical proc- 
is covered very thoroughly in the LeJay Manual, 


a 


ARMATURE WINDING | | кс = | 
| = ` j| WORTH $12.35 IF PLANS 
| икс — m | | BOUGHT INDIVIDUALLY / 
| OUTBOARD POWER | === 


A which gives you all the necessary information for making 
7 WIND PLANTS welding equipment of different types. It also shows you 
: | how to make your own power tools, generators and motors, 
ELECT. GO-RIKE N oy | | as well аз wind plants for cheap power. 
= \ 1 
A | : NO SPECIAL TOOLS or IT IS NOT NECESSARY 
| | EXPERIENCE NEEDED TO SEND MONEY 

Most of the necessary material can Fill in and mail the coupon below 
be found around garages, workshops and we will send you the Lejav 
and old autos, and you gain experi- Manual C.O.D. Dip into it and 
ence as you work out these plans. if vou are not entirely satisfied 
| | From making the electric scooter or after 3 days, send it back and 
the bike pusher to equipping the your meney will be returned. If 
camp or cottage with power, there you prefer to save C.0.D. fees, 


is lots of fun for your leisure hours send $1.50 now; same guarantee, 
in this interesting work. 


ELECTRIC ELECTRIC 
SCOOTER a FENCERS 


е 


653 


It shows 
you how to make: 


200 Amp. Generator Welders . . a 
Workshop Spot Welder . . Large 
Transtormer Welders .. Gunsmith's 
Carbon Welder . , Electric Fencers 
„ Bench Grinders . . Electric Drills 
„ » Armature Rewinding. . 6, ho E 
32, 110-Volt Motors . . Wind- pe- 
Drive Light Plant . . Insect Elec- Ey 
trocutors . . Electric Bicycle ү 
Pusher . „ and Many Other 2 
ThinEgs. 


TRACTOR 
LIGHTS 
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! LEJAY MFG. CO., 
23 LeJay Building, Minneapolis 8, Minn. 
Gentlemen: Please send me C.O.D. your big 1944 
LeJay Manual, on the understanding that if, after 3 
days trial, I should return the Manual, you guarantee 
to return the $1.50 purchase price. 


"C 


| 
LEJAY MFG. 


NAME... 


ADDRESS.... | VDO күчүү АС түн ТУСЕ ГОИН hea pe 


[o2 qo. АЙЕ ЖИНИНЕ КИНИНИ aon. аьа ETHER IRIS 
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1 I enclose $1.50 for tlie ahave Manual, same guarantee Г 
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16° SOUTH BEND 
TOOLROOM LATHE 


——— —— 


LATHE BOOKS "T FILMS. 


HOW TO RUN A LATHE 


A he "p ful handbook on lathe operat ie n 
m ure, Contains 125 pages and 350 il- 
lustrations, Price 25c. Stamps accepti 
for ess шей. 


LATHE PROJECTS 


Twelve practical lathe projects complete 
With detailed drawings and instructions 
for all operations. Price Dc. 


TRAINING FILMS 


Two 16 mm, 800 ft., sound films in color 
on lathe operation. Available on free 
loan basis for training purposes, Send 
for Circular No, 8- A. 


FREE CIRCULAR 
Write for Circular 21-C 
informntion on Lathe Hoo 


Buy War Savings Bonds and Stamps Regularly, 


GIVE SKILLED 
MANPOWER MORE 
PRODUCING POWER 


To give our fighting forces the increased striking power of 
more and better weapons, Industry's skilled manpower must 


have the increased producing power of fast, accurate tools. 


South Bend Lathes squarely meet this requirement. Their 
rigidity and wide range of spindle speeds permit taking full 
advantage of the higher cutting speeds that are possible with 
carbide and diamond tipped tools. Their precision makes 1t 
possible to finish turn and bore with such accuracy that sub- 


sequent erinding and honing operations can often be eliminated. 
ww LT i 


South Bend Engine Lathes and Toolroom Lathes are made 
in five sizes—9” to 16" swings. The Turret Lathes are made 
in two models— Series 900 and Series 1000. Write for your 


copy of Catalog No. 100-C. 


SOUTH BEND LATHE WORKS 
SOUTH BEND 22, INDIANA 
Lathe Builders for 37 Years 


POPULAR SCIENCE 


